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1020020076419 #^ 2003/11/24 

^-S: *U ^ ^ ir^ofl^. Al^t- ^ 

«H MNS] i^^l: ^^-JI, ^7} *\M ^2f^ £1" 4^ m 

71 *)ll7fl^ «-ti>^5)-S.^ A o V 7l ^ C-flojE^V -^-^^ *H27fl^ ^-ti^H^ 

£ 5 

[AjjOlol] 
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1020020076419 <H*}: 2003/11/24 

^ {APPARATUS FOR GENERATING PREAMBLE SEQUENCE IN COMMUNICATION SYSTEM USING ORTHOGONAL 
FREQUENCY DIVISION MULTIPLEXING SCHEME AND METHOD THEREOF} 

£ 1-& OFDM -f-*J Al^o} *1 H^^l- Al^i(i on g preamble sequence) 

5L 2^r OFDM Al^Eflo) ^o. a^ofl^. A]^^( s hort preamble sequence) 

5= 3£r ^3<£ OFDM Al^tfloilAi IFFT ^agM ^-^^rlr^f ^^ 0 ^# 

5. 4^ OFDM a1ae«2] =£a}71 ^^1- 7fl^=^ o.s. -£Alt!r £^ 

£ 5^7 ^HH^c,} 7 ^o. +*^} 7 ) <%j£ S^oW-H. A]^^ ^^71 ^2:* iAltV 

5. 7^ ^ ^HH *r€- ^Hfl°l IFFT <^^1 °fl^^ 
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1020020076419 Q*}: 2003/11/24 

£ 8£r zJ°l 100^1 #£flol 256-59JB IFFT ^ti^Hr 7flsfajo. 

51 9b £ 6^1 -^eJM # ^7] (611) ^j=l ^a]*)- «^ 

£ 10£ 10^1 #eflo] ^ a]^ ^ #^7l vfl^- £A]*V 

£ ll^r JEE Cf^- ^Aloflofl ^eflo] Aj-i A^^ # ^Aj fl-*l-g- 7fl§*^ £ 

S. 12b ^o] 10^ ^sflol Aj^i # [ A> B]sq- zJ°l 1051 #2flo] Aj-^. a]^ ^- [c, D] 

1- 100^ ^-sfloi ^ ^> [e, f]» ^*}b 7fl^o.s £ai*v 

£^ 

£ 13-^ 51 6^] #5flol a^ a]^^ ^efl # 71(617)5) vfl^- f^f JEAltt 
-£ 14b 1^51 5& 4^ ^HH 14^- OFDM Jg-ti Al^efloilA^ IFFT *1 -*f ^sH-oil- 

^el^l- ^l€^5fo| nfl 3§ 3.^5. 7 fl^^^S. £Altl 51 ^ 

£ 15b 2567fl£] y-til^s]-^^; 7Mb OFDM ^ Al^^oflA^ IFFT *1 #4 52] 

[^5) A^j^. ^rg] 

[^Ol ^b 7l#^-0> ^ £.0)0} ^efl7l^] 

£ ^ -^A] Al^EfloflA-1 ^E^M. Al^^l- ^Aj^ 
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1020020076419 #^ <Q*}: 2003/11/24 

<18> ^tiV^ IS -f^i *# *l^(wireless communication system)^: ^ -f-^el ^Blif *1 

7l^]^-(Node B)^ a>^> c]-^7l(UE: User Equipments ^-^^cf. ZL^ 
31, 7}x\^3[ #7l A>-g-^> ^^71^ ^ = 5fl«y( frame)* A}-g-^c*| ^ *# 

t^e^, # 7 1 71^1^-2}- #71 a>-§-^> ^7l^ ^ Heflojo^ ^a] ^ -a] o. <fl*j) 

^ ^71* aH^o]: ^n}, #71 ^71 3]^*] #71 7^1^ #7l A>-g-^> ^-^7l7> 

^71 71^^-ofl^ =31^ a]^ <£ - oi£^- ^71 Ajjr» zie^, #7] 

^-§-7} ^T^7l^ A o V 7l 7lxl^-o] ^SR^ S-yjAlJr-g- ^A^a} Aj- 7 | 71*1^ ^eflaj ^o]xQ 

(frame timing)*- ^-^I^Jl, #7l ^-<?]^ ^Ell^ bM^I n}-^ ^#£}^ Hell^* 42:^>^1 

^Cf. ZLSlZL #71 ^7lAlJr^ 71^1 # 7 1 A}-^} ^-^7l7> ^ &) o!^ S.^ 

^l€^(preamble sequence)-!- ^f-^V^ 3M 11>^ 0 li=f. 
<i9> #7l ^^Hr ^f^(0FDM: Orthogonal Frequency Division Multiplexing, 

°)*} "OFDM-^el- ^*>7lS tr4) ^ Al^EfloHA-1 A>-g-£l^ H£^lr ^^^^ ^acfl sg-^ ^ 
^tiKPAPR: Peak to Average Power Ratio, °1*> "PAPR"°1 ej- %l*>7l^ tr c f)7]- 4£r ^J* A>-g- 
*H, 7l*l-^H ^>-§-7V ^^7lS. #^Kr cfl^ ^(coarse synchronization) 

1- ^^*>7l ^ €-S-*r 7J Hel^# ^ & ^.Sl *H1 ^7l# ^*S^>7l 

4^Rr Hsl^^r ^71 Hel^-l:^* o]M^ *M ^4<r ^7l# S^> £ S. *>cL. 

<20> #7l OFDM -§-a] Al^EfloflA-1^ f>}\^2] a^^ 4^5)- °i el a>-§-a> 

1", ^ A >-§-7f c4-^7l-i-^l tfltr ^°l^-i-# #7l OFDM ^ A^floflA^ ^efl<y °1 

^a^fe = ijj|<g Ss^^ol =efl<asl ^^HHM-^ fij^ ^7i^O> ^^^cf. 
*>ufSl Hell°J vflofl #71 4 AV-g-^S-oflTfl ^olE)7> «tt?^ ^ SL3. ^ 91<LIL 
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1020020076419 #^ ^7}: 2003/11/24 

3- <2rz\$= Hel^l-^ z}- cfloiE^ ^^-ofl ^^*Vcf. 4^ a}^t.\ 

feU), °1» ^*lW^r ^^}7] *H a^eao]]^ A>-g-*m Hel^l- 

tr^S, ^-71 OFDM ^7] OFDM y 0 ^-§- ^-§-^1 ^^^4- ^i S 

^(source coding) y c v ^ A , *fl\i (channel coding) ^ ^ ^(modulation) u <^ 
oio^i ^-oj<5}t}. ^ 4# ^^(CDMA: Code Division Multiple Access, " 

CDMA" 2} ^*l-7lS. ?lcf) Aj^EfloU^^- djolEll- ^Kspreading)*}-^ ^*Hr , 

A o v 7l OFDM ^l^^-g: cflolEU- <*JL^ ^ El <H1 ^(IFFT: Inverse Fast Fourier 
Transform, °]*} "IFFT"Sf ^*>7lS tWtr ^ ^^(Guard interval)* ^^Hr 113)3. 

^Jtto £ ^ ; a o v 7 1 OFDM ^"71 CDMA ^ ^i«Hi #tfl<* 

3 ^r^r^r sl-JE.$)M (hardware) S. ^ $X^. ^, ^7] OFDM Aj^eflo. ^o^oi] ^ 

^3:1- 4^ tilS(bit)/^l-(symbol) < i-i: ^<H>H ^=Hr ^(frequency 

domain)°H *fl IFFT ^^^.S. ^HS}-^ y l H/43 1-^* *a^*>^ ; k^SLS. IFFTSM*! *1 
71 ^^(time domain) ^1JL7> a}7H, A o v 7l #^=1 ^RV^<* ^Ji^r #cfl<* Allf 

7fl^ ^rfl«( narrow band ) su b-carrier) ^JiS 'gEl-fr^ 3r *b OFDM 

ZL^uJ- #7] OFDM -g-^l^ E J°lH #71^ ^-o] iFFT€ OFDM ^^>7fl5)^ 
OFDM «*ti OFDM ^1-7_H1 ^(interference)* s|tr 4 s £4. 7_V^ 

* *fl7i*}7l fl*^ ^-71 JiJl ^?i* #<y*Rr ^ojcf. a o > 71 ^l^-o. ^ 
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1020020076419 #^ «J*>: 2003/11/24 

(null) eflolEi-I- #Sl*Kr ^\9}^9X^, #7l £-3L \t clMB)* ^#*Rr 

^#7HH OFDM ^#^1 3* ^*Hr t^o} 

OFDM >a#^ SL&% n^o] ^o^h cf^ol oicf. #7l iL2^^t <£<*o} QFDM 

p^ni- 1/n 4*>*H -B-Sl OFDM ^#°11 #°^Rr "Cyclic Prefix" 

•iio]i4 3L£- X\£ °§<xo] QFDM i/ n 4*>*H -frS OFDM #<y*} 

"Cyclic Postfix" y J"^°l afl^^M ^>-§-s]Jl #7l ii^^-^ a^ ^^o) ^ 0 FDM 

ai^o] o^ja ^ QFDM ^1-3] ^-g- ^ -w.-g-.g- ^}*}*\ aJ:4 «fl*l*Kr t§ 

Efl^ ol-g-^c^ ^A]7lollA-l +x\ OFDM ^-i-^l ^l?_>/^4^ ^7l» #^cfl ol-g-^- ^ £ 

^9, ^7l7> ^ *flM" *2f*H^i ^ll^JL, ^71^ #7] 

Sfl^r€ 4!Jl«- ^rH^Ml #71 ^#7^ #71 Aljry} tg^o] -A] aJJt 

» #71 4^l7l<4 ^#7RH1 Dl3l ^^oj ol^ H5l<Sl- ^^if o]-g-^ a1 Tj/^S}-^ J§- 
711- 3^*>j1, ^o)l -H^ ^-2H ^^(FFT: Fast Fourier Transform, °1^} "FFT" 

51- ^*}7}3_ th=r)-§- -g-sflA^ aj^j. 4str4. °1^7ll ^^Hr ^M-fr 

^"Str #71 ^#71^ #7l ^-i-^^l tfl*fH #7l ^#7H1a-1 ^-g-tr S^°ll 

#-§-*r^ *ll\i (channel decoding) ^ ±±i 3 .2*3 (source decoding)^- *r*g|sH 

#71 OFDM Al^£. Befl<y El-oluj ^ ^-71^1- ^ s.-oH cn^ 

^S^ofl^. Al^^S- ol-g-^-cl-. ^ A o V 7l QFDM -g^ ^A^lo} ^ o. S^ofl «. ol^ofl 

*r ^^^(pilot) -^SH^^ °l-g-^ =ell°J Er°l D J ^7l ^ ^sHr ^7l<2l- *fl^ ^§ f- 
* ^*5*l-7ls. tVcf. #7] ^el^l- aI^^o) ^ o. Dfl sefloi ^c- dloiEi^l tH^B^l Al^«- 
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1020020076419 #^ <£x\: 2003/11/24 

£-ofl D ]si oj-j7 ^(known) 3*5^ °1 ^€ ^/^r^Hr/*!) ^ ^iL« HH^i 

^£-<*tM II ^ ^ ^3 Jf^sl-^ ^11 °l-§-*r^ ^HH(update)*RrCll a> 

<25> ZLEi^ £ 1 ^ £ 2# O] OFDM ^ Al^^M A}-g-*}j7 ol^ 

<26> Aj- 7 j £ ^30] OFDM £ s^ofl^. Al^^dong preamble sequence) 

<27> S. 1* ii^^H SM, OFDM Aj^EfloflA^ ^w o V^(DL: Down Link) ^ ^« 0 V 

UKUL: Up Link) ^>^>ZL #7l £ l-g- ^S*}^ , 

^7) 7j *13U*ife 64 zJols] Al^^ 7 > 4*1, 128 ^^1^ ^€^7} 2«i ^ « 

7>*H, OFDM ^ -y-7l«m>H ^ Cyclic Prefix7> ^ 64 z]o| 

2] Al^^ 7 > 4«i ^i^, ^7l 128 Al^i7> 2«1 

A]^i ^cjofl ^7>£H ojrj-. Aj-71^^ ^rg^J. «^ ^-o] IFFT-1- ^^*>7l ol^o) aJJ: 

^3l#°H, IFFT# *1?J: <^ ^IJL*^, ^71 £ 

H £A]tV 7J ^el^l- a]^^ IFFT1- A]7i ^j^^l^o] tJ aej^l- 

<28> SMg, Aj-7] IF p T s. o^o] cy^oflA^ 7J 2 2]om A ] Lj-Ef ifl ^ 
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1020020076419 #^ H*}: 2003/11/24 

<29> 

S(-1 00: 1 00) = { +1 +j,0.0. 0.+1 +j,0,0,0,+1 +j,0,0,0,+1 -j.0.0,0 ,-1 +j,0,0,0,+1 +j, 0,0,0, 
+1+j,0,0,0,+1+j,0,0,0,+H,0,0,0-1+j t 0,0,0,+1+j,0,0,0,+1+j,0.0,0, 
+1 +j,0.0,0,+1 -j,0,0,0 -1 +j,0,0,0,+1 -j,0,0,0,+1 -j,0,0,0,+1 -j.0,0,0, 

-1 -j,o.o.o,+i +j,o,o.o -1 +j.o,o,o -1 +j,o,o,o .-1 +j,o,o,o,+i +j,o,o,o. 

-1-j,0,0,0, 

0,0,0,0, 

-n.o.o.o.+n.o.o.o.+i+j.o.o.o-i-j.o.o.o-i+j.oAo.+n.o.o.o, 

+1+j,0,0,0-1+j,0,0,0,+H,0,0,0-H,0,0.0,+1+j,O f O,0-Hj f O,O t O, 
-1-j,0,0,0,+1+j,0,0,O f +1-j,0,0,0-1-j,O f O,0,-M-j,0,0,0,+1+j,0,0,0, 

-i-j,ao,a~i+j,o,o,o-i+j,o,o,o-n,o,o,o,+n,o,o,o-i+j,o,o,o, 

+1+j}*sqrt(2)*sqrt(2) 

<30> 

P(-100:100) = { -1, 0.+1, 0.+1. 0.+1. 0.+1. 0-1, 0,-1, 0.+1. 0,-1, 0,+1, 0, 
-1, 0,-1, 0.+1, 0.+1, 0,-1, 0,+1, 0 -1, 0.+ 1, 0,-1, 0,+1. 0, 
-1 , 0.+1 , 0.+1 , 0,-1 , 0.+1 . 0,-1 . 0,-1 , 0.+1 . 0-1, 0-1 , 0, 
-1, 0.+1, 0.+1. 0.-1, 0.+1. 0.+1, 0.+1. 0.-1. 0.+1, 0.+1. 0. 
-1 , 0,-1 , 0.-1 . 0.+1 , 0.+1 , 0.+1 , 0.+1 , 0.+1 , 0.+1 , 0.+1 . 0. 

a o. 

-1, 0,-1, 0,+ 1, 0.-1, 0-1. 0.+1, 0.+1, 0.+1, 0,-1, 0.+1, 0. 
+1 , 0.+1 , 0.-1 , 0.-1 , 0.-1 , 0,-1 , 0,-1 . 0,-1 . 0.+1 , 0,-1 , 0, 
-1.0-1. 0-1, 0,-1, 0-1, 0.+1, 0.+1, 0.+1, 0,-1, 0.+1. 0. 
-1 , 0.+1 , 0.+1 . 0,-1 . 0.+1 , 0.+1 , 0.+1 , 0-1 , 0,-1 , 0,-1 , 0, 
-1, 0.-1. 0.+1, 0,-1, 0.-1. 0.+1, 0.-1, 0,-1. 0.+1. 0,-1} 
*sqrt(2)*sqrt(2) 

<3i> a o v 7 ] cgc* 6)1^0] ^ s^ofl^. a]^^, ^ S(-100:100), P(-100:100) 

^*Rr IFFT ^-g-*Kr ^ o]^ i5}7)o\}*] £ 3^- 

^ 7 A°)B-^ ^7]a^ zi A^t}7)S. a o v 7 ] S(-100:100)^ 64 

°) Al^^ 7 > 4*1 ^ M-Bj-ifl^, P(-100:100)^ 128 a] 

€i7} 2*1 -tx}-^ cg<*] A]^* M-Ef^C}. 

<32> ^HH^ £ 1# J&2iT>}<S\ ^1 £ 21- 

^ £E]^f A]^ ^*}7lS ^f. 

<33> a o v 7 ] E 2 ^ OFDM Aj^^o^ gg-o. ^^ofl^ Al^^( s hort preamble 

sequence) i^o]t4. 
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1020020076419 ^ 2003/11/24 

<34> # 7 ] JE 2» #3£*|->3, #71 ^l€^rr 128 ^O]^ Al^^ 7 > 2«1 

^Efl* 7>*H, OFDM ^-tl *1^3 -£7HH ^tr «>^f ^ Cyclic Prefix7> <#7) 

128 ^°1^ Al^ i7 > 2$ ^Efl^ ^ 7 }s]o] oicf. g:^ ^1-71 £ 2^1 £ 

^ltt HS^^I- ^l^fe IFFT* °1^M a]^- ojcrfofl^ o) S^ofl^. Aj^^l- 

£ A]*!- ?A°]^, ^r^Hr ^^H^ H&l^l- ^"71 P(-100:l00)°|t}. 

<36> (1) PAPR^; 7>7^o>t ? ]. 

<37> OFDM #^1 Al^efl^ ^a]71 ^ ^7l(PA: Power Amplifier)^ ^IL^ 

2]cflS*>7l OFDM -air^ PAPRol ^o}o)nl ^, IFFT7} ^ -i 7 ) 

3. °g^s)ZL, #71 ^ #^7l^ «1 ^d^(non- linear) ^ ^^<H1 ^ PAPR^l -2.^3 ^ ?A Q ] 
cf. OFDM PAPR£- ^^^^1 IFFT M^l ^sKr OFDM^ a]^V ^ tfl ^ 

^ ^-^^ *}&°] ^oVo^jl, sjtfl ^^^l tij^ol 21-71 ^*1H^ 

^11 7>7^o>^Vcl-. on- cfAl , IFFTSl ^^^T, ^ ^SHr^^HH 

°1 ^ S^-s>^ #^°1 PAPR^ a^Wfe- ^Jolcf. 

<38> (2) ^a] ^lsHl nl-sl-DlEKparameter) ^^<^1 3^fl°) tr^f. 

<39> a o v 7 ] s)-^nlEi *fl^ ^(channel estimation) -4, ^(frequency 

offset) -S-H^Ktime offset) i^tr^f. 

<40> (3) complexity)^ ^ SL*\ §11 = (overhead) 1- 7}-7lo]:^c]-. 

<4i> ( 4 ) tfle^ ^ ^ol 7>^sflol: tVtf. 
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<43> (1) 64 A]^ 7 > 4«i ^3)^ ^1^> ^ ^4 tfl!^ ^3}-^ 

<44> (2) 128 ^°14 a] ^7} 2«i *l*L^fe *H1 ^4 *fl^ 

<45> ^-43 ^"71 £ H^<S1- Al^^^ OFDM Al^EfloflA-] t}-§-4 ^ -§-£5. 

<46> (i) ^w 0 V%t tiHEi -H-^(PDU: Protocol Data Unit, "PDU"^ ^*>7lS. t!:4 

)sl ^ »]*fl H^ofl^- Al^^s Aj-g-^Cf. 

<47> (2) ^7] ell ^1^ (Ranging) ^1 ^-§-£4. 

<48> ( 3) -s^^ jl^^ A>-g-^Cf. 

<49> H€\JL ^7} A]^^ <#7] OFDM -f-A] A]isaoflA| T}-g-JZf ^ A]- 

<50> (!) <*wj-fg: cflolEi HSl^l- Aj^^S. A>-g-^cf. 

<51> ( 2 ) ^71^ efloj^ofl A}-g-S}tf. 

<52> Aj- 7 ] OFDM -f-A] Al^Efl^A] Afr 7 ] ^7} ^71^ eflo]^# ^^^-o.^ ^ 

ilS ^5. A]-g-^Cf. Aj- 7 1 ^ ^oflAi J1^5flo> ^ A}^-£- PAPR, ^ ZLejZL 

Si 31, 7l^^ gg-o. h^oA-M. Al^l^^ PA p R o. 3. 58 05[dB] , ZLSlJl *fl^ ^ <£jIE|#.o 
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MMSE(Minimum Mean Square Error, °]f>} "MMSE"^ ^-s}7]S. *r4)^- LS(Least Square, °] 
"LS"^ %Z}7}3, trcf) f- f§^°) sfl^ ^ ov^^o) a>-§-^ ^ ^cf. 

<53> zz.ei^ £ 3^- ^-^"M -f-^-3<£! OFDM •g-ti Al^o^ IFFT ^r^l -¥-^tfH& 

<54> Aj- 7 | c 30. ^-av^o] OFDM -f-^] IFFT tLav^s}.^ sce^l- 

<55> a o v 7 ] £ 3^. OFDM -f-*J ^1 -¥-^41:^ 7fl^7} 2567fl<H ^-f, # -128, 

.... , 127v}x)£) 2567fl^ ^^V^Sf^ol ^ljsj-ji, A>-g-s]^ tLH>^s)-s.o) 7 ^ 7 y 2007fl 

°^ ^ -100,..., -1,1..., 100 V}*]2\ 2007fl Si W-aV^nj-^ol Aj-g-^ 7}^*}jL 

91^-. A oM £ 3^1 ^1 IFFT *M£1 #3L^ ^^Hr ^^1", ^ -¥-^3r# ^3L* M-Ef^A 

-n Xl^, 0«1 ^^^Hl ^ r-flolEKnull data), ^ 0 oIMeUO data)* ^SRr <>l-lHr # 
71 0 wl ^^H^r IFFT* ^*3*r <3^HH ^&)^* Al^^o] 7l§^, ^ Al^V 

^olH DC M-^71 ttfl^-ol4. ^"71 ^1 A}.g-£l^ 2007flsq "aV^s}-^ #7) 

0«i ^SH^-I- ^lsltl ^-^sr#, ^ -128, ..... -101^1^1 28711^1 -^^^sV^-^r , 101-^ 

1277>xl^ 277fl^ ^^^JE «a! ^ t-lHEi7> ^-^^cf. ^71^, <# 7 ] -128, 

-101?}*1£1 28711^1 J^^s-ji)., ioi*b\ 127V}*} £\ 277flS) Jf al^-i-cHl ^ dHEl-I- ^fr} 

^ °l-iHr ^1-71 -128, -101^1^1 287flS] H.aV^Tx}- 1 -4 ) 101-^-E^ 127?}*1 a} 277^ Jfi£ 

^^Hr ^ tfleH *ll^sl7l nfl^-cHl ^n}-^ <3<*MH II ^7_V# ^7l ^ 
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<56> ziEflA] ^2f^o.s cg^oj s^ow^. X\^ + s(-100:100) P(-100:100)7|- # 

7) IFFT<^1 ^-71 IFFT-^r <8^5|*r ^r^Hr *1€^ S(-100:100) ^ 

P(-100:100)» *fl# ^-^^^1 nfl^l^ ^-H^r ^p-eHl ^^-^S.^ cg<*o} s^og^. 

<57> <^7H £ 41- %2^-5}g\ OFDM ^-a] a^ea^ ^^l7l -g^^MS tb^f. 

<58> ^-7) £. 4^ OFDM ^-a] Al^efl^ ^ai 71 7 fl £A]*V S^olcj-. 

<59> <#7) 5. 4# ^ ^^*>J17> ^t± information bit)7 r ^a^, 

^7l ?§Ji tilH^ ^ tfl-g-7} (411)5. «a^«tf. % 7 ] ^ cfl-g-7l(411)^ #7] <^3^r 

*1?M 5£*r «<HliL3. 3 ^1/^1 ^«-7l(serial to 

parallel converter )(413)3. #^tb^f. #7l QPSK( Quadrature Phase 

Shift Keying) ^ 16QAM(Quadrature Amplitude Modulation) ^ *§■<>] $1^. ^7} 

^l/ 1 ^ ^7K413)^r ^"71 aj.h. cfl -§-7l(41lHH #3*Rr ^-M- <g^*M A-1°JB 
(A-point) *81 ^ ^d^7l(selector)(417)S. #^t!-cf. H^-i A l€^ ^^7] 

(preamble sequence generator) (415)^ *IH 7] (3E.A1 £}xl %H^-)<2l ^H^l ^S)- sfl^V^ 
1- a^a.^ A§^^j. * ^l«7l(417)SL #^tr^f . A o V 7l ^^71(417)^ *fl^ 

^ (scheduling)^ ^a} ^7) *J^/ig^ £*7l(413)*IH aJJ: #7] = Hl«*-t a} 

€^ ^^71(415)^^1 #^tr 4}JL ^ *>M-« 4i«]*H IFFT(419)S. #3th=r. 
<60> Aj- 7 ) iFFT(419)^r #7l ^H/^H €«-7l(413) ^ H^l- *1€^ ^71(415)^1 

#^tr IFFT* ^W<*| tg^/a)^ ^^-71 (paral lei to serial 

converter) (421)3. #^tr4. ^th A o v 7l ^^/^^ ^^71(421)5.^ ^7l IFFT(419)<H1>H #^ 
3fe ^JJ: ^ Cyclick Prefix7> ^€4. #7] ^^/^^ ^^-71(421)^ # 
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71 IFFT(419HH #^tr ^JJLSf ^-71 Cyclic Prefix* €Sr*M ^^€/°>^ 

^^r^l (digital to analog converter )( 423) S. #^*ptf. -#7l K]x\^/°}\i:S.=L ^^71(423)^ 
A oM ^H/^l ^«:7l(421)<Hl^ #^*V <^*H ^Szl ^ RF ^ e| 7] (Radio 

Frequency processor )(425)S #^tr^f. ^a-], ^7} RF ^71(425)^ €^(filter) ^ 3. 

^oM r^^lii/oV^zL ^7l(423)<Hl^ #^tt ^JLl- ^ ^<HH ^^7>^^£ 

^ RF ^^tr ^ ^^m-(antenna)l- ^ 

<61> =L&\*\ ^7^, -f-^-*jO} OFDM Al^EfloflAi ^^*>JL HB^l" A^iSf, ^7) H^) 

<62> (l) 7l^^ OFDM Al^efloflA^ A>-g-§l-Jl ol^ H^^l- Al^^o) ^ o. p A p Rol 

3. 5805 [dB] 3. 3[dB]^l^ 7>^rf^ S-*fl^ 7^cf. 

<63> ^-7]<H1^ £ U>Sf ^-o] H£]^f A]^^^ paproI J^S^ nfl OFDM Al^Efl 

^1 7>^^rf. QJ^o.S. ^]o]b\ 3.5805[dB]5Hr OFDM ^°fl <3^# 

c l*l*l ^ ^ ^^15- t 5^. ^ln>, OFDM -f-Ai^. ^^-ofl oic>| 

sj-^nlE^ ol^^ = 3j«gl; Al^^i- jLe\ig ^-fofl 3.5805[dB]2|^ OFDM 

^^A^>* ^ ^7> ^ ^ H5^o"l- A]^^ OFDM -^A] Aj^Eflo) ^ 

7l SrBM3 ^-|- 3dB ol§>^ PAPR^- 7}*}^ Aj 7^ o)^ ^j-cf. zl^cH|, 

71^^ OFDM Al^floflAi A>-g-^ji oi^ ^ s^cfl^. Al^^oj ^ o. pApRol 3 . 58 05[dB]5. 
3[dBH#£] ^ 7 }^7l rtfl^^l OFDM *a] a]^^ ^ 7^># 7 r *]# ^ ^cf. 
<64> (2) 7l^^ OFDM Al^Eflofl^ 3^ PAPR-g; 7Wfe ££]^f a]^^ ^s.§>7l ^SflA-^ 

^ H o v ^-i- -*>-8-«fl ^Hr^, ^71 #31 Al^> ^£.7} ^Cf^ §-*fl^-g- 7 > 
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<65> #71 OFDM Al^EflollA^ A]^i^ *1°}7} X^lJL, HB^^l- *1 ^ J§ g 

(element 7}^ ^ &b f^7> Y7fl ^fl^tfji 7>^^7lS. ^4. °1 , 

PAPR-& = n^}7) ^sfl^i #*fl ^^-g- tb^ ( Y x ^ ^ajio. 

^ Y7> 2^1 jl X7> 100 <il , PAPR* He) ^31- Aj^^i- sj^M 

3l*lHb 2l00«iSl ^Afl^. Sfloj:^ 5io]cf. 12^14, 2 100^ol5f^ <gAV nflJf 3. 
*1 OFDM #^1 ^l^^^l <3^\+ SJ=5. 4-§-Wfe ^ °1 31^. 

<66> ^7}°))*\ ti>^- ^ JIB^H ^± PAPR, ^ 3[dB]ol*>^ 
PAPR-I: 7Mb Hfil^t Al^^ofl cfl^- ^A^sf, ^71 PAPR-I: 7}*\ b 



til* 7Hb ^SRr ^ H o^* ^1^%H1 

*}b ^H^fl sg-g- 7Mb = el<S-i- *1€^* ^*>b ^ «o v ^^- 

» °l-g-*M =B] d Jt ^*}b ^ ^-i- all^tN 
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^^Hr ^ Al^Eflofl^ ^*Rr 5a°1^, N o) § 

^SRr H^ 0 ^ *1€^ ^^7)^-, #7] *Hl7fl^ 'Y^^-* # ^-^^Ti ^7^1- 
o]*V w.av^^.s.ofl ^ C^olEil- ^*H, A o V 7l *Hl7fl^ -^-^3X1-1-^ aJ- 7 ] ^ cflolE^7> 
^ ^1^41 *)l27fl^ ^^s)-* zj-zj-ofl a> 7 ] HBl<Sl: ^ zj-zj- 

* #^t!: ^ ^Jl^ ^Wfe ^i^f ^^Hl ^^711- SL^^ ^^SLS. *V4. 

<72> Aj- 7 ] ^l-§- ^^>7l W ^ o. ; ^l7l]^o] JftiV^Sl-i;^- 7}^ 3] 

**t #^1 =21^1- ^*Rr SXo]A^ Zjoj N <q § 

^Rr #7l ^l7fl^Sl -"^2^- ^ *L oV^s.^}. ^ ^711- ^tt ^-^^^l 

^ HM3» ^^H, ^71 *fll7fl^ ^LtiV^S}--^ #71 ^ ^HE^}- #<g^ JfaJ-^^s. 0 ] 
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sub-carrier)!-^ 7fl^7> AJlH^, *J*)] A>-g-§>^ w-^sj-s. 

2] #3L7\ -B.-B+l -1,1 B-1,B^1 tl ^12 ^4^r ^ tffKOFDM: Orthogonal 

Frequency Division Multiplexing, <>]*\ "0FDM"°lef ^*}7)g. th=r) Al^^Jofl^ s)^ 31] 

^i^w](PAPR: Peak to Average Power Ratio, °l*r "PAPM^ ^*>7]S. *r^)# 7} 
*1tt H.e1^1- ^^(preamble sequence) ^ °o v ^* afl^tr^. °i7H, #7l OFDM a] 

<3<^HH DC ^-g-# M-Ej-iflfe 0«i ^-^sH v| cfloie|( nu ii da ta), ^ 0 3Me1(0 data)* 
SEtr *1*> ^^HH II ^-7j(Guard interval )# M-Efifl^- Jfi&^jq-M ^ 
3M3» -a-°J*>7l nfl^-ofl AM] Se)ofl«. Al^^ 7 > #^5)^ «-tiV^3>so^ 2 B7fl7> 5\±r 

?A°}A. iE^r, £ ^l^Kr H^l^l- Al^^o] PAPR o. ^ 3[dB]ol^ ^ 7}t)5. 

^ «H, #2fl°l *l€^(Golay Complementary Sequence)* °l-§-*H -^tr^f. 

av 7 | a^ofl^ a]^^ 7J = 3<gl- a] i on g preamble sequence)^ g--^ = Bj<g# 
^]^^(short preamble sequence)^ 27}*] ^^-7> ^7fl§>o] , ^- 7 ] s ^ ou.g. zj 0 ] 
A/4S] Al^ i7 > 4^, a/2 3} A]^7r 2«i 7>*H , OFDM ^Eflo) s. 

Cyclic Prefix7 r <#7] zJo] A /4^ *l€i7 r 4*1 ^>4€ ^3)^ ##4, #7] zjo] 

A/2^ ^€^7} 2«i tiV^s] ^Eflo] A]^ ^ofl ^7 r £]o1 ^C}. t£tr #7) 
*l€^*r A/2^ A]^^7> 2«i ^Bfl# 7 r *M, OFDM Al^Eflo] SAjAj- Aj- 7 ]cHl 

A i ti}<2r Cyclic Prefix7> # 7 1 zJo] A/2^ *1€^7} 2«i a]^ ^ 
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^ , ^2- 4] information symbol) 0 ] °^ZL# ^eHl ^^(IFFT: Inverse Fast 
Fourier Transform, °l*r "IFFT"5f ^^}7)S. ^ ^^^^ OFDM ^7} IFFT 

IFFT# ^ 3[dB] papr^. ^ujjl $icf. 0)7}^, ^7) # 

eflo] Aj-^ oj^o^ a^^o} ^s. ^.^^ ^ til^7l^ 7 r 7l 4^ ^(Aperiodic 

Autocorrelation Function)^ -#iL ^1 (complementary sequence)^! ^-8r ^r^°fl a l^ 
71^ ^ ^-ol O ol L fE T \a c f. °J <^S, #7l IFFT7> 256-5£°lH 

(point) IFFT°J ^7l IFFT^l °j ^ t=H1 ^ ^1 2 56^ #5lH ^ a1^7} °J^£l JI, # 

71 ^ol 256^1 #5flol ^ Al^^l- ^*Hr ^ ^(element)!- zJ-zW #7] IFFT^l 256 £.91 
Bt z}-zH] tfl-g-£]<H <y^^cf. ^, -128*1 ^^sf^Hi 127*1 2 567fl^] ^*]- 

^-z^l #7l ^eflol Al^l^i- 2567fl<^ "f^B^ Qvi\<U tfl-g-sq 

o] IFFT7> ^Js^ 

^■ficfl ^1 OFDM aI^eAoHa^ IFFT ^^l DC <%&<^ Sfl^Rr ^ 0 

, #7l #Bflol #j± *1€^» ^^Kr ^el^Hl- n^Sr ^7} IFFT^l JE.€- ^f'L^sfl- 

°fl °Jrflti^ n]l^§>o^ Aj-og^ y^-^. A^l^ H ^ £ 0 ] , ^ o} ^ ^ 

€it IFFT <^<EH1 °Jrfloj avoi^- 5jol «- 7 ].-^ 7l ^.g.^ ^^ o] ^ 

Al^^l- OFDM a! >,Efl ^.Aj A^ns. IFFT °j^^l nfljg*|.cx| ^h^r^r fr^l* ^l°itr^-. 

#2fl°l tfiL Al^if ^*Rr Zf ^-&!-7_Hl 9J^*r -n-^l*>£^- IFFT 

^"^ ^-^#21-^1 -tr^SlJl, ^"71 #2flol Aj-j^ Al^A-1- A^ws- Zj-Zl-O] Aj-oj^]^ ^ 
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£ -¥-^^1-^ \3 cflolEil- ^, IFFT* ^r*S*>^ ZL PAPR^r 3[dBH*V 
7} 

^ ofls, #7l IFFT #Hflol ^-i Al^i ^SRr tto] 1°1 

^, ^"71 #Hflol ^ A|^A f z^z^-ol IFFT °g -¥-^>#4l: 

^3 ^sItt ^-f* th}. ^, ^o] 256^ #5fl°l tfil a1^a 7 | 256-5£<?lB IFFT^l 

n ^7) 1°}^, #7] #Eflo] aJ-ji a] 2567fl^ zj-z]vg. 

^oM IFFT^ 2567flSl ^6\) ^-<y^rf. nfUfl, OFDM Ali^^M^ DC i±Jr 

^ol7> DC ^£-4 iLJl ^ ^^-ofl 3fl^>^ ^l^^b 

A o V 7l #eflo] ^ Al^^ 7 > IFFT ^^EHl ^^tb 2BpS ^7] tfil a} 

"tM^Rt ztzt<5l IFFT ^-^41:^1 *>M- ^3 <g^3 o.s. ^sq^- 

^2:* ^lMTfl ^Cf. ZL^JL Aj-7] ^Sflo] Aj-Ji A] ^ 3} ^^o] Aj-^S)^ 1+^ *) ^ 

^ U }^o\)^ ^« ^ d]olE^7> #<g^tK ^H, D C A^ofl «fl^>^ ^-tiV^3)-7|- Aj-7] #eflo] 
#J± Aj^^cq Aj-g-i-ol #0^3- ^-^^ o]^^ o^ofl ^fl^tf^, #2flol Aj-a. Al^ 

^7} IFFT 0 ^^*V ^-^L «S^o_3. tifl^l € ^ 5U>tl slJl 142]^ IFFT* 

^ #^^r 3[dB] °l*h^ PAPR* #n €4. 
o^H, 7l^o)l A}-g-5q:n oi^ *1€^» ^ji^, 256-^51 B IFFT ^ 

^ -ioo«i ^^sMH ioo«l ^-aJtW^ fl*H ^ dH^} <BW £e] -y-ogsl^ oi^ 
^ ^ aZ4. ^^cll, DC ^ IFFT 0«i ^-wl^sHl ^ cfl^B^7> ti}JELAl a]- 

<g3<Ho)i£ §>n.S. ^ cflolE^7> o>v^ +1 ^ -12] C-Ho]E^7> IFFT ^^^^1 ^15. 
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?A£z Hr7\^*\^. =L^n, ^7H>H ^ HHEi7} o>^ +1 -12] cfl o] E^ 7> -99# 

^-^4* ^l^S. *>i4 IFFT HJ^^cH ^s]^, 0«i ^^sM ^ tfH^-I- ^°^\ 

gjL <£4?*\ o.s. IFFT <a^^ ?H 7>^§>cf. ^, ^ 3] 0^7} 

o}^ +1 -IS. ol^-^^l 1002] ^eflo] aJ-j^ a] ^7} 256-i^B IFFT2] <3^icMI 

<83> [-99,-97,...., -3,-1, 1, 3, ....,97,99] 

<84> ^L5]ZL, #7] [-99,-97,...., -3,-1, 1, 3 97,99] -^#3}-^- °l<qoj «-«V 

^sf-i-^l^ H cflo] E ^7]- ^°gs]^ ( IFFT H- ^^tl: ^ #^2] PAPR^r 3[dB]o]*]-7> ^cf. 

<85> ZLE^S £ ^^Htt #7}<%*\ <§Eflo] Aj-i^ A]^ ufl^g fl- ;*]>,§. o]-g-^ EB] «g 

1- A]^^» ^Aj^cf. SE# f ^ o. <#2flo ] Aj-^. a]^ nfl^g fl-^>^- *]<£ 7>^*V 

^o] 1002] #Eflo] Aj-^ Aj^^l- ^«Hr ^ c^a] *H<£*H, O]^ *>7loflA] A^ig- $0} 
^7lA-]^ ZL Aj-^1^ A^t^ ^^> 7 ] S ^-C]-. tHS, ^71 ^^A^ HH]oH^. a] ^ 

7}^|H <^Eflo] Aj-ji a]^ ofl^g ^2]>^- A^^ji o|o] z|o] 1002] #Eflo] Aj-^ a]^ 
^# H OFDM Al^EfloflA] A>-g-^ HiiJ^lr a]^^s] ^o]^ tp 0 >*]-7] 

£ 7^" iMSHil <#2flo] A o V^ Dfl 3§ fl-3]>^- A^^j^ ^ 

<86> Aj-7] 7^ ^2] ^ AjAl^ofl rc]-^ ^-Eflo] Aj-^ A]igA^ IFFT ^^^1 « *Rr fl-^j 

# 7fl^JlS. £A]*1- £Tgo]c].. 
<87> Aj-7] £ 7# ^SF^, ^7-] IFFT ^^^2] -^«V^2]-#2] ^7> A7fl 9j OFDM A]>-fc§oflA] [- B( 

-(B-l), ... , -1, 1, ... , B-l, B]2] -f^sl-l-oll^ dME-]!- #^1^1, M-n]^] tLaV^s. 
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<88> B = Ck + D(^:, o<D<c-i) 7 > i)^, 4^ IFFT [-(B-E), -(B-E-C), .... 

B-F-C, B-F]4 ^H^M #efl°l ^€^1- ^3-8: M-^^l 

^^Mfe ^ c-HojE^l- >a-<a^. ^HH ^^1-, ^ D, E, F<H1 tplH ^S}^ cf^- 

<89> Aj. 7l B7 |. C o^ yfl^o] ^ o_ _ ^ B = Ck o] ^ o. jppj ^ o] W-tiV^B)- t^o] - B tt}*l| «- 

tiV^2l-tLEi Al^^-Cf^ nJ-^A] 0«i^fl ^f^^Hl ^ <=>}M +1 ^ ~l4 &°] <$<Q£\ 

^o>n> fVcf. neic-1), aJ- 7 ] B = Ck^I ^-f OtH ^^sHItt ^ c-fl °1 7} ^<&S\ILS. #5)M 

Aj-J^ Al^^l- HSl<Sl- Al^^S. ^oHr !-7Br*>4. 0«i^ JftiV^S|-^ ^ 

<>1^7}- #^5) if- ^71^71 ^7} IFFT ^sflo) a o V^_ Aj^^S] Aj«.E- 

z^o] a vol Al^s]^ ^^11- ^}^r Bl- Ck+DS. ii^W. ^7]a-] ; o<d<c-io]^ ^ 

m £ft ^ 5^1 ^Cf. ZLE|J1 0*1 *f| «-ti>^sHl v| C-llolE^7|- 0>ui +1 ^ -lo] ^o) uj) 
^§3^ ^7l*>7l ^Sfl EEHr HL*h ^$\o) Aj-ji A] ^ <^ 

<90> zle^ o$ 7 ]X\ #7) ^eflo] Aj-Ji A]^^ je} ^A] JI , Aj- 7 ] #2flo] Aj-^ J^- IFFT*V 

#33^ H5^1- Aj^^l- CH^-Jl a^*>^, *>7l ^*VA1 1^ ^ ^Eflo] Aj-t^ Al^A, 
4 nfl^^^ol ^^^Vcf. 



69-22 



20020076419 ^ Q*}: 2003/11/24 



<91> 



C(i) = 



J(n) , i = GPM(n) 

0 , i^GPM(n) 

i^n-q i] 

<92> <#7] lolM, GPM(n)£- 9m ^ index function)^, GPMCnHH n£r ^2|M 

Al^^l- ^*Hr ^^-1-^ °J^t M-eHH, GPM(n)-£- H^l- AlfA f ^*H=. 
21 Sl^* ^\fluf. zielZL, a o v 7] GPM(n)# q-Ej-vfl^ s>7l 2^- £th 

<93> 2] GPM(n)=-(B-E-nC) 

<94> A o > 7 ] ^trj-Al 2^1 ^1 , -B<.<B,0<n<MN-10|4. ^T, ^1 ~B, -(B"l) , ... , "1, 1, 

... ,B-1, Bv\x}4\ 7>*H, i=GPM(n)* "?>^M 7] n°l J(n)# IFFT^ 9m&2] 

«fl^ ^-^^sl-ofl #<g*Kil, ^7} i=GPM(n)^: Q^a] ?} ^ n o] s,^*}*] ®^ %J>- IFFT^ <S & 

^ ^a>^sHl ^ tflolE^ #^4. ZLE^, c^7]^ -#7HH A^ ^ B >«4 ^-o] ^5]] 

°1 A o v Ji z^z^ol <^^*V ?J3°.5. IFFT^l ^-tiV^4l;o]l <g aj^^s., 

<95> (i) D = 3-?-, E = 1, 2, ... , C-1°U F=C-E7> 5)5^ 

<96> oja^l ^ ^ ^ °14Hb D = E = 0°1^ IFFT ^#2] 0*1*11 ^^^Hl ^ 3H^7> o}.^ +1 
^ -lol ^o Jsl7l ufl^-olcf. 

<97> (2) D = 1 C-l°^ ^-f , E=0, ... , C-1(d-^e^f)o1j7 F ^ ((B-F) mod C = D + E)7} 5] 

ii^W. o<f<c-i) 
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<98> o}%7\] o] o.^ 0«i^ -^^sHl ^ t-fl ol si 7} o}^ +1 ^ -lo] ^S)^ ^-f # 

<99> ^-71 £ 7^^ ^^.^^.S. A-3£°JH IFFT°H^i ^) -B, -(B-l), . . . , -1, 1 B-l, B 

°1 A o v ii -SS-i- ^-7] IFFT^ °J ^ ^Hl nfl^slfe- ^^-l- ^S}-^. tf-g-AS 

£ 8# 256-i°jH IFFT°1H -100, -99, . . . , -1, 1 99, 100^1^ 

"Sr^^-Sr #2fl°l *l€^l ^ol7> 100^1 JL, 2^ ^-71 #Eflol ^ 

Z*zM a o V 7 ) IFFT o^ ol^cfofl ufl^S^ 30.= ^^^}7]S *Vcf. 
<ioo> ^7} £. 8£- ^o] ioo^ #5flol a^ Al^^s. 256-i°lH IFFT ^^Hl nfl^Hr fl-^j^- 7 fl 

<101> Aj-7] £ 8 °- ^S}^, Aj-71 £ 7 6\)*\ ^x$i£ ^til^o] §Eflo] Aj-j^. x.fl^g -^^cHl^i 5. 

°JH^ Att 256°U, Aj*fl #Sflol Aj-ti X\^ 7 } nfl^gAl^^ ^-ti>^4 3*1* ^*Hr 
& B^r lOOolJl, #Eflo] Aj-j^ a]^* ^*Rr ^^-1- Z^* #°^Rr ^^tb ?>3 Cfe 29j 

0 °1 £]J1, #7] D7V 0^1 71 ttfl^-ofl E^ IS, F = C-E = 2-1 = IS 'g^tf. zlb]^ 
#7] <£l*]^ ^ GPM(n) = -(99 - 2n)(#, o<n<99) 7 > g\6] H&l^lr *1€^* ^p-A^Rr 
* ^ [-99, -97, ... , -1, 1, ... ,97, 99 H sfl^Kr ^1", ^ IFFT 

2567fl^ ^ [-99, -97 -1, 1 97, 99 H sfl^Kr -¥-S>^lr<*f| ^7} 

100^ #eflo] A]^^ nfl^AlfJcf. Aj-7) ^5flol Aj-^. Al^^ 7 |- n]]3§^^ c£o_ q. 
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<i02> ^-71 £ 7 ^ S. #eflol aJ-j^ ^e^-lr ^^^}7] ^*ti IFFT 0 J^^ 

<103> £ 6^ ^3 4^ ^Al^ofl n)-=. #eflol Aj-j£ ^ ^ uflw. £ A} 

<104> Aj-71 £ 6ol ] a^ z]o] MNS] ^Eflol aJ-^ a]^^1- ^75Hr *\}<£^ . <^7)*\ , ^7) M, 

N 0- 2'lO'26Vp s y>OOj ^*}^ ^^Ojcf. <# 7 ) 5L 6^r %Si^ , #Eflo] Aj-^ A ]^A- 

^"(pair) 1^7] (611)^ ^11^71 ^ )S .«- E ^ ^ pNumO &4 ^ seedO ^ ^ 

Aj-71 *ig;«>£- pNumO ^ seedO £H1 Tfl ^o] #efl°l aJ-^ a]^ 

# [A, B]» IH)^. ^7^, Aj- 7 ] ^ pNumO^ 0 - K-l o]^ ^ ^^bg- 7>^cf. 

^ ^e^l^a. #eflo] Aj-jy. Al^i(p r i m itive golay complementary 

sequence) ^ 7fl^l- L+E^tf . Aj- 7 1 ^ pNumO^r H^H^ t± ^sflol Aj-ji a]^ 

^ &^r°]3L, ^ seedO^r 0 ~ 63 ^ tr *^&c>-3.*], ^y) 

H ^Efl^l #21 *1€^ ^ ^efl ^Kg; ^ ^^cf. <^7lA^ aj- 71 ^ seed07> 0 - 

63 t> 7>^1^ oj-ft-^ #5fl ol ^ Al^i ^-ol 647 fl^ ^gfl 7 >^7l 

o|nl*lcf. Aj- 7 ] ^.gflol A^ A]^^ ^ ^-Aj^ JI]-A^ §1-71 £ O.^. A| 

^o]^^. <^7)A^ ZL ^^§>7lS *lcf. 

<i05> ce*V, #2fl°l A o v i Al^^i ^- ^71(613)^ ^ pNuml ^4 see dl ^ ^l^^Ji, #7} 

&!k^-& ^ pNuml ^ seedl SH] 7H ^o] ^-Eflol a]^^ [c, D] 
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» °$7}*\, #7l ^ pNuml^: 0 ~ L-l ^2} 6\± *V 7}^14. # 7 1 ^ L 

^ ^] m = 2l'*lEjj± ^Bflo] ^ A]^^ ^ q-EHH, Hj-^ ^-71 pNuml^ 

ZM M^l = 3*1 3 «- #5flo] x\^+ *fro) ^efl A}^^ t^olcf. 

<106> ^sflo] ^ Al^i # ^71(615)^ ^7} #Hflo} # ^ 71(611 iHJtt ^ 

°1 #Eflo] Aj-^ Al^A, ^ [A, B]^-, ^-71 #2flol Aj-^ Aj^A, ^-^7l (613) oflA^ 

z}o] #Eflo| Aj-^ A]^^ # [ C , D]» ^7} z\}c>]7]jL^B\ ^I^tt #afl°l ^1€^ 

# ^ M-E}^^ ^ method^ 2)n Qo) ^Eflo] a^ a]^ [e, F]^ ^> 

^H, a o v 7 i ^.gflol Aj-je. aI^a- q ^ ^-g- L+Bfifl^ ^ method^ 0-15?}*]^ 

^^T* ^ ^SM" 7>^H, #Eflol Aj-jg. a]^^ # ^-Aj ^^jol l 67 fl ^7fl^° 

3- #7] 167fl^| fl^f* tb7M ^*Hfr 3°lcK ^"71 #Sflol Aj-^. A)^i ^-Aj fl- 

^ *>7] £ ll 6 )]*! SHJELS C^7lA-j^ ZL ^-g- ^S^S t!^. 

<io?> ^Efloj Aj-jy. a1^^ ^efl # ^7| (617) - aj-7] ^1^71^-^-Ei ^ seed2^ 

Sl^&al, Aj- 7 ] ^^«>^ ^ seed2^ofl ^-§-*Hl ^o] MN^ #eflo] aJ-^l a]^a- ^ e fl # [G, 

H]# ^^-t}-. <^7lA^ A o V 7l ^o] MN^l #2flol Aj-jy. A]^^ ^ 7}X)JL cfAl Z] o} MN^) 

<i08> v}*\ ^ , AjEM 7 i( 619 )^ Aj-7i ^ol 7 i S «.Ei ^i^(select) -tlJll- ^^Jl, #7l 

^ ^ [E, F]^, ^-7] #Eflol a o v^ a]^^ ^efl ^ i£^7l(617)olH #^*V #5flol Aj-^ a]^ 

^ |2fl ^ [G, H]# ^ ^1€^# -ti^^H ^l^^^l #Hflo| A o v_^ Ajfi^ JS 

<^7}^, a 0 v 7 ] A^EB a]^^ o ~37}*1^ ^^1: # *V ^^-g- 7}^, Aj-71 ^i^ 71(619) 
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^ #71 ^ ^1S7> 0<^1^ G, H, 2^1^ E, 3^1^ F» #7] #Hflo] >y-iL a]^ 
i J 3. 

<109> 2^ # 7 H*1 Ajt^ H>4 #iL #2fl 

°] #J± ufl^g ^ofl H^^l- Al^^l- A^Aj^ J£ 5 

<110> Aj- 7l £ 5^ ^ yj-^o} ^Al^ofl^o^ ^^} 7 ) A]fl^ ^^7l £ 

<m> a o v 7] £ 5# E5]^f a^a, ^7l(500)fe #eflo] ^ a]^ ^7](511) 

*K #2fl°l #SL *l€^/=eH3"& a]^ nfl^7l(513)S. ^^Cf. #7] #2JM ^ X\^ + 
^71(511)^ ^}o]7]S.^B\ ^ pNumOW, pNuml&4, seedO^, ^ seedl& 

4, ^ seed2^4, ^ method^, ^ (select) 4]Jl-& *l^£ul, #7l 
pNumO^sf, pNumlSM, seedO^, ^ seedl^, seed2ft:4, ^ method^ 

4, ^ 7Mn £©1 MN^ #eflo] a^ a]^^ j# «M^tf. <*|7H, #7l #eflo] # 

iL A]^ ^71(511)^ AJ^fl ^eflol Aj-^ Aj^i ^AjJ A o V 7 ] tr 6 oflA^ ^ 

©.JEL3. ^7lA^ ZL AJ-^ ^ ^.g. ^^7lS °13M1 #71 ^Bflo] a>^_ a] ^ 

(511HH t^t *J°1 MN^} #sflo] aj.^_ a]^ J(0:MN-l)fe #efl°l 3 <S-ir a] 

€^ nfljg 71 (513)3. #71 #Sflo] Aj-^ Al^^/H2l^# Aj^A, nfl^7l(513)^ #7] 

S<>1 MN^l #2flo] Aj-j^ a1^^ J(0:MN-1)^, ^7}^.^ ^ interval 3M: 7Mn 

= el«Sl- *1€^* °}7H, aj-7] ^ interval^ #£ll°l ^ a)^^ 7 > HeJ^l- 

Al^^ofl #ojs|- ^33. ^33. M-eHM, #7l ^ interval 4©!^ Sg(-B:B)* 2o]^ 
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Pg(-B:B)« 5E*h ^7} #Hflo] xi^/He^l- Al^i nfl^7l(513)^ 

<112> cf^-AS. ^o] N o] #BJM #Ji 1HM» *>7l £ 9» fe<5H *Vcf. 

<H4> # 7 | £ 91- , #7l £ 6^1^i -g^tt N£] a. ^-eflol A>i A] 

€^ ^(911)^ 7fl^# K7M^1 7}^ , ^ pNumO^r 0 - K-l^W^ ^^s. ^ ^ 
^ 3*r#M ^4. ^-2fl^ ( a o v 71 ^ pNum0 ^o. ^^ 7 ](9i3 )s . 01 a ^ j7 ; ^-71 ^71(913) 
^ ^7) ^ pNumO 3M: 7^11 z]o] N ^ n] ^-eflo] aJ-j^ a^a, ^ [ To> Tq C]s. ^ 
iBeH #2fl°l ^1 ^ ^-^71(915)5. ^eflo] ^ ^ 

# ^ V ^7l(915)^ ^-71 ^i^7l (913 HI ^ #^*V N^l H^^]E]ti. #Eflol Aj-^ Al^i # 

[T 0 , T 0 C ]£K ^]^7lS^-Ei seedO^M; ^eflo] ^ [A, B]* ^ 

<115> ZLE^, ^7^ Z]o] 109] #E]H a^ Aj^A, ^- ^ 7 l-g- 5: 10 ^- ^S}?}^ 

<116> A o > 7 ) t= Zjo] ^Eflo] Aj-^ A] ^ A- ^ ^-^ 7l -g-iLT^olt}.. 

<117> Aj- 7 1 t£ 10^: Qo] l 0 o] HeH^tL ^-Eflo) Aj-jy, A^A^ 2^(1011) €^fl*Hl7 
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<118> 

/> = [ 1, 1,-1, 1,-1, 1,-1,-1, 1, 1] 
P Q C =[ 1, 1,-1, 1, 1, 1, 1, 1,-1,-1] 
P x =[ 1, 1, 1, 1, 1,-1, 1,-1,-1, 1] 

/r =[i. i-i-i. i» i. i-i. i-i] 

<119> ojS]- ^-o] zjo] 103] H^^l^y. #Eflol -y-ji *1€^ 2#(1011) ^^}7] Bfl^l, ^"71 ^ 
pNumO^ 0 ^h8r 1^1 ^ 7^11, ^71(1013)^ <#7] pNumO^ &•§- 7>^J1 ^o] io^ 

— ^ D l ^1 — #efl°l #J± <id^*H [T 0 , T 0 C ]# #2flo] ^ Ai^i ^ 

efl # ^7l(l015)fe ^"71 ^^71(1013)^1^ [T 0) To c ]^ ^H^jM^ ^sItt ^ 

seedO 7>^J1 #bJM a^ ^efl # [ A , B]# I^W. 

<120> # 7 j ^2flol Aj-^ ^> ^ fl-^i^- 5L 11-g- -£^*>7l3. $±x%. 

<121> Aj- 7 ] _c U o. ^aHH] 4= ^-Hflol a^ ^ ^ fl-^^. 7 fl^Jl 

3. £Al*V £^ol4. 

<122> Aj- 7 j t= 11^- ^^f^, Aj- 7 j £ 6 6j]A-1 Sefl°l ^ ^71(615)^ #Efl^l 

^-Aj fl-^} method^ ^-g- §1-711 ^o] mn^ ^-Eflol ^ a^a, ^ 4. 
Aj-71 1-sflol aj.^ ^1^^ 4% igA$ methodl- *>7l <#eflol aj-^ a^a, ^ fl-^>4 

<123><^-sflol Aj-^ # ^-Aj ^3l> 
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<124> method =o 

e, = 0.5 x [c k (a, +b t )+ d 9 _ k {a, - b, )] 
f % = 0. 5 x [d k (a, + b, ) - c 9 _ k (a, - b { )] 

method = 1 

£> . = 0.5 x [c 9 _ k (a, + b,)+ d 9 _ k (a, - b t )] 
f =0.5x[d k {a, +b f )-c k (a l -b,)] 

method = 2 

e. = 0.5 x [c k (a, + b t )+ d k {a, - b t )] 
/ = 0.5x[d 9 _ k (a f +b f )-c 9 _ k {a, -b t )] 

method = 3 

«, = 0.5 x [c 9 _ k (a, +b f )+d k (a, - b f )] 
/,=0.5x[^( fl/ +6 / )-c it ( fl/ -6 / )] 

method = 4 

e, . = 0.5 x [- c k (a, + b, )+ </ 9 _, (a, - 6, )] 
/ .=0.5x(rf 4 ( fli +5,)+c w (fl r 6,)] 

method = 5 

e, =0.5x[-c 9 .,(a / +^)+^ 9 _,(o / -6 / )] 

y;=o.5x[^(a / +^ / )+c,(« / -6 / )] 

method = 6 

e , ; = 0 . 5 x [- c k {a, + 6, ) + rf A (a, - b, )] 
/ = 0.5 x [</ 9 _, (a, +b l )+ c 9 „ k fa - b, )] 

method = 7 

e t = 0.5 x [- c 9 _ k (a, +b t )+d k (a f - b t )] 
// a 0'5x[rf w ( fl ,+^)+c 4 (fl r O] 



method = 8 

e, =0.5x[c,(a / +6 / )-^ 4 (a / -^)] 
/ = 0.5x[-<* A (a, + 6,)-c 9 _ Jk (a, -6/)] 

method = 9 

= 0.5 x [c 9 _ A (a t +b,)- d 9 _ k {a { - b, )] 
f i ^Q.5x[-d k {a^b l )-c k {a t -b t )\ 

method = 1 0 

e, = 0.5 x [c k (a, + b,)- d k (a f - b,)] 

/ = 0.5 x [- d 9 _ k (a, + 6, ) - c 9 _, - b t )] 

method = 1 1 

e, =0.5x[c 9 _ Jk (fl / +6,)-^(fl / -6,)] 
/=0.5x[-^(a / + 6,)-c A (a l -6 / )] 

method = 12 

<?, = 0.5 x [- c, (a, + 6,)- rf 9 _, (a, - 6, )] 
/ = 0 . 5 x [- (a, + 6, ) + c 9 . 4 (a, - 6, )] 

method = 1 3 

e, = 0.5 x [- c 9 _, (a, + b, )- </ 9 _ A (a, - b, )] 
f = 0 . 5 x [- d k (a, + b t ) + c k (a, - 6, )] 

method = 14 

^=0.5x[-c i (fl / +A / )-^(a / -6 / )] 
/ = 0.5 x [- d 9 _ k (a, + b, )+ c 9 _, (a, - 6, )] 

method = 1 5 

e, = 0.5 x [- c 9 _ k (a, + 6/ )- d k (a, - b, )] 

f, =0.5x[-d 9 _ k (a t +b f ) + c k (a, -b,)] 



<125> a o > 7 i #eflo j ^ a]^ # ^ ff-^HH ai4 bi^- ^o] n^I ^efl°l * [A, B] 

AA^ ^*Kr M-B^H, Ck jzf dk ^ ^o] M^I^Bflol a o v^_ [ C , D] 

* ^^Rr M"^^H, fi^r Qo] ^eflo] a^ a]^^ ^> [E, F] 

^fM^Hr ^^^r ^7l^ f ^"71 i, 1, k^=r ^>7l 3^ 

[^i^VAl 3] O < i <MN - 1 , 1 = imodN,k- L J 
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<127> O.S. ( ^-71 £ 6 cHl^ #5flol ^ #*HH ^1^717]- #7} #Efl°] 

# ^ if^-i: ^ method^ <#7] <§2flo] X)^+ # ^ 

fl-^>ofl ^-§-^1 -M*}^, #2fl3 3^ # ^7l(615)7> zJo] N3 #Bflo] 

^ # [A, B]3-, ^3 MSI ^2fl3 -tfiL # [C, D]# ^3 MN3 ^Bfl3 

3fl^ # [E, F]# ^S*>711 3^r ^Jolcf. 
<128> cf^-o.S 5. 12» ^3 io^ #5flo] Aj-jsi [A,B]3-, ^3 ^3 103 

tfJi # [C. D]» ^3 100^ #sfl3 3€^ # [E, F]» ^^Hr ^ 

<129> Aj-7] £ zjo] 103 #2fl°l [A, B]3- ^3 103 #efl°l A o v -a 

[C, D]«- ^3 1003 ^3 ^ [E, F]l- ^*Rr 3-^* 7fl^o.S 

£.3* cigolcf. 

<iso> # 7 | £ 121- A oM £ 6^1^-1 w>3 ^3 #efl3 A o v iL -^3(615) 

^ ^3 1003 #efl°l ^ [E, F]l- , ^l^l^-^ <-§-eJM ^ 

# ^ ^3>^§- 333^r ^ method ^-i- ^^JI, ^"71 #iH>£r ^ method *W ^-§- 
3^1 ^3 1003 #2fl°] # [E, F]l- ^^3-. £t, ^"71 <#Efl3 ^ a]^ 

# ^ fl-3>^§: 3-3^^ method 0-153 167>3 * 0 >33 oi^c-fl, ^3 167>33 < 
#2flo] a o v^ Aj^i ^ ^ fl-3># ^313 3 -§-3 ^"3-. 

<131><^ol 1003 #2fl°l 3^ ^ ^^j> 
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<132> 

method = 0 

e, = 0.5 x [c k (a, + b f ) + d M . x _ k {a t - b,)] 
f> = 0 .5 x [d k (a, + b t ) - c M _ x _ k (a, - b t )] 

method = 1 

e, = 0.5 x [c M _ x _ k (a, +b { )+d M (a, - b t )] 
f l -O.Sx[d k (a t +b t )-c i (a t -b l )] 

method = 2 

e, = 0.5 x [c k (a, + b,)+d k (a, - b, )] 

fi = 0.5 x [d M (a, + b, ) - c M _ x _ k (a, - b f )] 

method = 3 

e, = 0.5 x [c M _ t _ k (a, + rf 4 (a, - 6,)] 
/ = 0. 5 x [d M (a, + 6, ) - (a, - b t )] 

method = 4 

e ( =0.5x[-c,(a, + i,) + ~ */)] 

/ , = 0.5 x ( G/ + 6, ) + c„ (a { - b t )\ 

method = 5 

e, = 0.5 x [- c M (a, '+ o, ) + a\, (a, - b, )] 
/ = O.5x[a- 4 (a, + O+^(a,-0,)] 

method = 6 

e, = 0.5 x [- c, (a, +b,)+d k {a, - *>,)] 

/ = 0.5 x [d M , x . k (a, + + c M . x _ k (a t - a,)] 

method = 7 

= 0.5 x [- c w (a, +b t )+d k (a, - b, )] 
/, = 0. 5 x [d M (a, + b t ) + (a, - A, )] 



method = 8 

e, =0.5x[c i (a / +/> ( )-rf w . M (o, -a,)] 
/ = 0.5 x [- a*, ( a , + 6, ) - c M (a, - 6, )] 

method = 9 

e, = 0.5 x [c M {a, + b,)-d M _ x _ k (a, - b { )] 
f t =0.5x[-^( a| +fc / )-c t ( fl/ -6 l )l 
method = 10 

e, = 0.5 x [c k (a, + b,)-d k (a, - b t )] 

f t = 0.5 x [- d M . x _ k {a t + b t )-c M _ x _ k (a, - b,)] 

method = 1 1 

*i = 0.5 x [c w .,. t (a, +b,)-d k (a, - b t )] 
/, = 0.5 x [- d M _ x . k {a, + b,)- c k {a ( - 6,)] 

method = 12 

e, = 0.5x[- c k (a, + b t )~ d M _ x _ k (a t -&,)] 
f t = 0.5 x [- d k (a, + b, ) + c„ (a, - A, )] 

method = 13 

e . = 0.5 x [- c M _ x _ k (a, + b t )-d M _^ k (a, - o, )] 
/. = 0.5 x [- d k (a, +b l )+c k {a, - b t )] 

method = 14 

e t = 0.5 x [- c k (a, + b,)- d k (a, - b,)] 

f, =0.5x[-d M _ x _ k (a, +b,)+c M , l , k (a i - b t )] 

method = 15 

e, = 0. 5 x [- c M _ x _ k (a t +b t )-d k (a, - b s )] 
/ , = 0.5 x [- d M (a t +b t )+c k (a, - b, )] 



<133> <^o] IQO^l ^5flo] A]^^ ^> ^ fl-^>o]lA^ bi^r ^^>1 10^ ^Hflo] ^ a] 

€^ ^ [A, B] M-^-^fl^, c k ^ d k ^ ^ol io^ ^eflo] ^ a]^^ 

* [c, d] ^^^^ M-BfiflH; ei 4 fjTT ioo^ #Eflo] a o >^ A ]^^ ^ 

[E, F] ^*Rr M-^-fl^. o^7l^, i, 1, k^r *}7) 43] 

<134> [^^VAl 4] 0<i<99-l,l = imodl0,k- L J 

<135> nf#o_^ £ 13* %^2:*>^ #eflo] a o v^_ A ]^^ ^ e fl ^^71(617)^ vfl^- ^2:* ^^^}7l 
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<136> aJ- 7 ] £ 13^ 5. 6^ #5flol ^ a]^ ^efl # t^ 7 |( 617) o| £AltV 
A. 

<137> A o V 7 ] £ 13 o. ^V^Tg ( ^ 5. 6°\}*\ ^-O] ^eflo] ^ ^Efl # ^7] 

(617)^ ^1^7l^^Ei sel^E^ti. ^sflo] ^ a]^ *&2) ^efl ^ Aj^sfl ^ seed 
^ ^d^:^, #7l ^"Kg- £^ seed #-§-£}7ti gsflo] aj-j^ ^efl ^^*1 

^. A oM ^ seed ?H1 ^ ^Hfl^l €31 #<>1 ^* ^^.^ 

<138> ^t], ^7) ^ seed 2^1^ ^€-71(1311)3. ^£lJl, ^7) 2*}^ ^71(1311)^ #7] 
^ seed 2^3. ^tb 1 }. ^7}*], sfr 7 ) ^ seed-cr #7l #efl°l #11 ^1€^ ^sfl 
4&o] 64 7l]^ 7>^7] nfl-g-ofl 0 - 63 •§> ^&-g- 7>^cf. zieJH, # 7 1 2 

^ ^^71(1311)^ #7l ^ seed ^ 671-sl 2*} <£^Kn., #7) <£-g-sl 2*1^ 67>e) 
^r* bseedtn] M*>7l3. ^, bseed[0]£r #7l 67]- 5^ 2^<HH 2H *fl 

tg-^ 7>^^^ ^ q-E}^^, bseed[l]-8: #7l 67fe]^ 2#^H 2M1 sfl^Rr 7]-^^2) 
3t# bseed[2]£r #7l 67>e^ 2*i^H 2 2ofl *}]^H^ 7>e^°l ^ u^^H , 

bseed[3]£r #7} 67>el^ 2^*11*1 23ofl Sfl^Hr 7}^^^ ^o. ^-b^^, bseed[4]^r #71 
67}5^ 2^<HH 2H Sfl^V^- 7}2^£l ^-i; 14^^, bseed[5]£: #7l 67>E^ 2^<i 
*1 25ofl sfl^Rr t-W^tS) M-B}^cf. ^ ofliU, S eed&°l 3 ojig, bseed[5]=0, 

bseed[4]=0, bseed[3]=0, bseed[2]=0, bseed[l]=l, bseed[0]=l^ 

<139> ol^^, ^7] 2*l^r ^«:7l(1311)7> #7l ^ seed^ 2^ bseed[5], bseed[4], 

bseed[3], bseed[2], bseed[l], bseed[0]-i: %*%*}51, #7] bseed[5], bseed[4] , bseed[3] , 
bseed[2], bseedfl], bseed[0] ^^°] A]^i ^- ^^71(1313)^-, ^ ^ 
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£3-71(1315)°+, ^ a]^^ ^ £3-71 ( 1317) £*JI *1€^ -f-Jl £3-71 

(1319)^, ¥ ^1€^ -¥-JL ^€-71(1321)31-, #Eflol ^ Al*U= ^£*fl £371 

(1323)5. ^^^cf. 

<140> *j-3g f a o v 7 | ^eflo] *1€^ # £37l(1313)3.^r N^l HeME}*. ^eflo] ^ *1€^ 

# [T 0 , T 0 C ]^1 ^-71 #2flol Al^i # £37l(1313)^r #7] 2^ £37l 
(1311HH #^*1 bseed[5]&°l H£, >^7l zjoj N ^ s^x^y. ^-^o] ^ # [t 0 
, T 0 C ]^ wHfoH [T 0 C , T 0 ]5L £3r«H [Ti, TiC]S ^7H, ^-71 [T lt 

]tt ^"71 #Eflo] aJ-j^ a]^^ ^> ^^7l(1313)oll^ #^*Rr §Hflol ^-Jt *1€^# M-Ej-^tj-. 
°1°+Tr £313. #7l 2^ £37l(1311)°lH #^*V bseed[5]^ol 0 °1£ #7} ^^o] aJ-j^ A ] 
€^ # £371(1313)^ -S-71 ^©1 N^l ^elnlEla. #HlH ^jj. ^ [ Tq> t 0 c ]^1 ^» 

<141> o}^7ll ^"71 #5flol # £37l(1313)<HH [Ti, TiC]^ ^-71 ^ £*fl *1€ 

^ ^ £3:71(1315)3. °^£t}. A oM ^ £*1] *1€^ £371(1315)^ -8-71 [Ti, TiC] 

* #71 2*l*r £37l(131lHH bseed[4]sl &o] ioj 3 o.^- ^ [Ti> 
Ti c ]Sl ^ £*(] Al^^o] Tl <*J £3*H t 2 ^ ^*>J1, Tr& =Lt%3, T 2 C 3. ^8^. 
°1 ^ £tfl3. #71 2^]^ €€-71(1311)^^ #3^1 bseed[4]£] sJM 0 9i 3-°- #7l ^ ^*fl 

^ £371(1315)^ [Ti, Ti c ]# ZLtfls. [T 2 , T 2 C ]S t^*l^. 

<142> ol^T^l Aj- 7 j % A^^ ^A-l £37l(1315HH #^*1 [T 2 , T 2 C ]fe #71 ^ £*fl A] 4fl ^ 

£3:71(1317)3. °J^^cl-. a o v 7] - ^ £a] £^-71(1317)^ #7l [T 2 , T 2 C ]* 

^^*H #7l 2^1^ £*7l(1311)<fl>H bseed[3]^l ^ i«g ^-fofl^ [x 2> t 2 C]o] - 
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^S. #7l 2^1^ ^^71(1311)^1^ #^ bseed[3]Sl ^ol 0 <H #7l ^ a]^ £ 

*1 ^«:7l(1317)^ [T 2> T 2 C ]^: [T 3 , T 3 C ]S. ^JW. 

<W3> ol^Tll #7l ^ A^i ^ ^71(1315)^^ #^*1 [T 3 , T 3 C]^ #71 ^ Al^^ 

-?-Jl £«;7l(1319)S ^^^Cf. #7l ^fl *1€^ ^Jl ^«;7l(1319)^ #7l [T 3 , T 3 C]* 

<$%f>\d\ #7] 2 a]^ ^$71 ( 1311H *\ bseed[2]£] ^o] ^^-o\}^ [T 3 , T 3 C]Sl ^ 

+ t 3 51 <£«-*M T 4 S. ^*>JL, T 3 £r n^S. T 4 S °1^ ^ 

#71 2*}^ ^^71(1311)^1 *\ #^*V bseed[2]^l 0 <H ^-f #7l ^ #*fl *1€^ ^S. 

^^71(1319)^ [T 3) T 3 c ]^r ^cfl£ [T 4 , T 4 C ]S ^Jt!:^. 

<144> ol^^l Aj-71 ^ «i^fl Ami ^-S ^«-7l(1319)^A-l [T 4 , T 4 C ]tt #7] ^ A^A 

¥-3L ^^-71(1321)^ ^^4. #71 ^ #*fl Al^^ JjLjr ^^71(1321)^ #71 [T 4) T 4 C]^- 
<a^H av 7 i 2^1^ #«r7](131lHAi #^*1 bseed[l]£] &°1 ^ofl^ [T 4> T 4 C]s] ^ 

tflS #7l 2*]^ ^71(1311)^ bseed[l]2l 0 ^ ^-f #7l ^ j=l 

3L ^«:7l(1321)^ [T 4 , T 4 C]^- ZLtflS. [T 5 , Tf]S. 
<145> olalTfl Aj- 7 1 ¥ ^1€^ ¥-3L ^7} ( 1321) <*fl A} #a *V [ Ts> T 5 C ]^ #7l #eflo] #J± *1 

fli ^ 1-^*1) ^-S ^^7l(1323)S °J^^C1-. #71 1-Hflol # 
^«:7l(l323)^ #71 [T 5) T 5 C]-i- #7l 2*]^ ^7l (1311)°fl a-1 bseed[0]2l 

5Jtr°l 1^ °H£r [T 5 , T 5 C]2l ^ Am^ T 5 ^ T 5 csl ^ a^s.^ ^ w 

^ T 6 sl- T 6 c^. g-Aj^ch a>cfls. #7l 2Al^ ^7) (1311)^1 a^ #^*v bseed[0]^l &ol 
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0<Q 3-f -*M ^eflol #£ A]^^ ^1 ^«:7l(1323)^ [T 5 , T 5 C ]* 

[T 6 , T 6 C ]3. ^^<4. 1^0.5., #7l #eflo| a o v^ a)^^ ^ Jfjr ^^7l(l323) 

o, H [T 6> T 6 C]7> #7l #Hflo] #j£ a]^^ %efl # (617)3 #?H S]^ 

<W6> £ 141- %S*><^ OFDM *a] Al^efloijA-^ IFFT ^^a] ^-aV^sj-^-azf HH^l- a]^^ 

<W7> A o v 7l £ 14 j=. y}-tgo] gc cf Aj^^ofl ttj.^ OFDM ^l^olM IFFT ^ a] -^hV^s]- 

<148> # 7 ] c 14 - # 7 | OFDM Al^Eflo^ ^ ^.uV^^S-o] 7 fl^7> A7flolaL, #7l A7fl£) 

^1 ^>-g-5l^ ^^^HM #3L7\ [-B.-B+1 -1,1 B-l.B]^ ^-f* 7>^*H 

^^*>7lS. #7l £. 14<HH IFFT #7l OFDM -f-A] «- av^3> 

* M-El-vflq-. ZL^Jl Aj-^oflA-l w>^- 0*3 ^ti}^4-7> IFFT* 3°11^r 

A^ ^^oflA-1 Eejom Aj^^cq 7 1^^ ( ^ A]^V ^^cflAi DC ^€"* M-Bl-^71 nfl^-ofl 0 «1 
H.^Bj.ofl^ ^ C-llolBll- ^-^*Vcf. SEtt, Aj^fl A>-§-£]^ 2B7fl^ ^oflAi, # 

7] 0«1 ^igh^* ^l^tb ^-^^1-, ^ -A/2, ..... -(B+l)?}*13 y-tiV^^i-^, (B+D^-B] 

(A/2-l)^l^ ^a] ^ olM^}- #^cf. o^H, #71 -A/2 -(B+l) 

?>*13 -^^z}-^, (B+D-r-E-i (A/2-l)*>*13 ^-HV^sj-g-oii ^ ciHEil- #<y*Kr ol o.^ Aj- 

71 -A/2 , -(B+l)*}*13 ^-tiV^sl-ir^, (B+D^fEi (A/2-1 «. ^34^.0] j^jr ^ 

°fl *fl^^7l nfl§-o]tq-. ZL£flA^ ( eg 030} s^oH^. ^ ^ Sg(-B:B) ^ Pg(-B:B)7> # 

71 IFFT°1] °J^£l^, #71 IFFT& <g33fe ^^Hr <3^3 = 3^1- a^^ Sg(-B:B) ^ 
Pg(-B:B)# sfl^- ^-o}-^ 4-1- °fl IFFT!- ^H?}^ ^3 = s|<a* a] #^ 
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tlcf. cx^H, tJ s.t\<®& ^t_> ^ <£ -f-^cq i£s]oflt a1^^ ^tJ <a) ^4. # 7 ] Sg(-B:B)1- 

IFFT^l «9 ^Sl-a!, Hel^l- Aj^i ^tJH 34. # 7 J p g (_ B : B ) # IFFT ofl oi^*>^ 

^. 

<149> cf^-o.s S. 15* ^S^M 25671] «1 ^-tiV^5j-l-# 7>*lfe OFDM ^ Al^ofl^ IFFT 

<150> a o v 7 ] £ 15 i=. 256711 2} -^^H^** 7}*^ OFDM -g-Al aI^o^a] IFFT ^ a] «-a}^s|-s.^ 

<151> Aj-7] £ 15# -i^^l &<H -128, 127V}*\2) 2567fl^ ^-W>^s|-* 0 1 ^ A> 

-§-=)^ 7fl^7> -100,..-1,1,..,1007>*1^ 2007flHl-Jl 7}^}7}S. # 

7] £ U^H ^tg^. v}<q. v}%7}x}3., 0«i -f^^fe- DC ^grSLS- *)-g-*H , -128, .. , 
-101^1 «-ti>^54s-4 j 101> ( 127^1^ ^-HV^s|-!-8: IS ^fAS ^--g-SM 

ofl-g-ofl ^ ^H^i* #«9 ^.efl^i ^r*Hr E2]^t Sg(-100:100) ^ 

Pg(-100:l00)# IFFT^l «]ao S ^^al, #7l IFFT^ Sg(-100:100) ^ 

Pg(-100:100)^r IFFT ^r«8*H a]^^^^ £E]^f a] o^H. ?J 

# & a]^ U #7l Sg(-100:l00)* IFFH #<y *>:[!, ^ 

H^ofl^. ^ o. ^. 7l p g (_ioo: 100)1- IFFT ^ #^4. 

<i52> # 7 ] Sg(-100:100) ^ Pg(-100:100)^r #7l £-5*IM -g^tb ^ H.Bl^-1- *1€ 

^ AjAj 71(500) *IM ^^H^r H2]o«« A] ^ ^ Aj 7 1 ( 500 ) 7> 

Pg(-100:l00)» ^#*}fe 3-*~S- «J ^15. -a^*>^nf. #7l E5|oHf a^^ ^Aj 7 ) 

(500 HH t^tt £€• H2l<g-^ Al^^s-o. 3[dB] PAPR ^- ^ sq^cfl, #71 51 6<HH 
^°1 MN^l #sflol #^. Al^i #*HH 2.€- ^3M-, ^ M, N, pNumO, 
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pNuml, seedO, seedl, seed2, method, select ^ StMl ^«fl M-§- 2.^- #zfl°l 
it^l PAPR# & 7H V PAPR^ 2.7448[dBHt}. #7l 2.7448[dB]^ PAPR^- 7>^ nfl<2} # 

sflo] a o v^. sj-^Ei-i-, ^ M, N, pNumO, pNuml, seedO, seedl, seed2, 

method, select^ ^ ^-f* 4 1 Si^il , ^ 7 ]^^ p NumO = pNuml = method = 

select = seed2 = 091 ^-fS 7MJ*M seed0-4 seedl-§- M-I^JE-^- S>n} , ol» ^-B}-ifl^ s>7l 

<153> [S 1] 



seedO 


seedl I 


seedO seedl 1 seedO 


seedl 


seedO 


seedl 


8 


49 


16 


41 


40 


43 


48 


51 


8 


55 


16 


47 


40 


45 


48 


53 


9 


49 


17 


41 


41 ! 


43 


49 


51 


9 


55 


17 


47 


41 


45 


49 


53 


10 


1 7 


! 18 


9 


42 


11 


50 


19 


10 


23 


18 


15 


42 


13 


50 


21 


1 1 


1 7 


19 


9 


43 


11 


51 


19 


i 1 1 


23 


19 


15 


43 


13 


51 


21 


12 


17 


20 


9 


44 


1 1 


52 


19 I 


12 


23 


20 


15 


44 


13 


52 


21 


13 


17 


I 21 


9 


45 


11 


53 


19 


13 


23 


21 


15 


45 


13 


53 


21 


14 


49 


22 


41 


46 


43 


54 


51 


14 


55 ! 


22 


47 


46 


45 


54 


53 


15 


49 


23 


41 


47 


43 


55 


51 


15 


55 


23 


; 47 


47 


45 


55 


53 



-#7l S. l°lH pNumO = pNuml = method = select = seed2 = 0°]JL, seedO = 8, seedl = 
49^ 3-9- H3<S-& Pg(-100:100)^Jl M*}^, #7] Pg(-100: 100 )*r 4^4 
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<155> 

Pg(-100'100)= {0,-1, 0.-1. 0,+1, 0.-1, 0.+ 1. 0,-1. 0.+1. 0.+ 1. 0,-1, 0.-1. 

0.+1 . 0.+ 1 . 0,-1 . 0,+1 . 0,-1 . 0,+1 , 0.-1 , 0.-1 . 0.+1 . 0.+1 . 
0.+1. 0.+ 1. 0,-1, 0.+1. 0.-1. 0.+1, 0.-1. 0.-1 .0.+1. 0.+1. 
0.-1. 0.-1. 0.+1. 0.-1. 0.+1. 0,-1. 0.+1. 0.+ 1. 0.-1, 0,-1. 
0,-1, 0.-1. 0.+1. 0.+1. 0.+ 1.0.+1, 0.+ 1. 0,-1. 0.+1, 0.+1. 
0,-1, 

0,-1. 0.+ 1. 0.-1, 0.+1. 0.-1. 0.+1. 0.+1. 0.-1. 0.-1, 0.-1. 
0.-1. 0.+ 1. 0.+ 1, 0.+1. 0.+ 1. 0.+1, 0,-1. 0.+ 1. 0.+1. 0,-1. 
0,-1. 0.+ 1. 0.+1, 0.+1. 0.+ 1. 0.+1. 0,-1. 0.+ 1. 0.+1. 0.-1, 
0,-1, o.+1. 0.+1, 0.+1. 0.+1. 0.+1, 0,-1. 0.+ 1. 0.+1. 0.+1. 
0.+1. 0.-1. 0,-1, 0,-1, 0.-1. 0.-1, 0.+1. 0.-1. 0,-1, 0} 
*sqrt(2)*sqrt(2) 

<156> #7l Pg(-100: 100)1- #^iiL^, 1-^*1) ^ -SS-Mfe +1 ^ -1^1 dH^} ^-^ 

<i57> c^g-ojiL £ 16* %i-S*H ^ ^°fl HBl<glr ^1€^ ^ ^-fr ^ 



<159> a o V 7 1 £ 16* %^^V^, 1611^:^o]l^ ^7l^ ^IJL H el'Sl- A] 

^ ^#<£Z\ ^A>*lcf. ^-71 ^A> ^71 4^1^ 4lJL ^#ol ^E]ofl^. A ]^^ ^A] 

^-Tiol o}^ 7^, ^ c-flolE^ ^A] ^7j.Qj 7^ ^A] 7 ]^ 1613^-T^lS. ^t!:^. A oM 

1613#7iHH ^71 ^7l^ ^Ai^j77l- is}±r dH^* IFFT sfltg- Jf tij-^sf-i-^ 

<ieo> *V^ ) Aj-71 lent! #7] ^IJl ^TVo] HBl^l: ^ ^ 

^-r- ^71 #^l7l^ 1615^7}) S 1615^: Tjl ofl ^ # 7 ] 

1- ^ ?J Hs)<g-i: ^ & H^l^l- ^*Rr ^-^o] 
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^l€^r Sg(-B:B) Al^Af ^d}^. #7] QA} ^ ^oA*. A]€ ^ ^a] ^ 

7J H^ofl^- ^ & j=L«^ sr^ofl^- X\^m. ^Al^ 3 o. aJ- 7 ) ^Al7l 

^ 1617^-^1 3. ^l^tb 1 ^. 

<161> ^-71 1617#2lW>M A o V 7l ^7l^r #7l 7j £2] ofl^. oV j=L«.o] n^og^. *1€ 

^ Sg(-B:B)« IFFT *fl# ^^#^1:^ nfl^S)^ ^^Jl ^*Vcf. o] 

nfl, A o v 7l -B:B ^ ^7l OFDM a1>^61]*| ^^fl oj| o] &\ 7> a>^-£]^ ^av^s}!^ M- 

El-^cf. «1^, ^7} 1615^741^1^1 <#7] ^jzf a>71 Ss^^ & ^^-^1 ^el^l- 

^1€^ Sg(-B:B)» 3^1*Rr ^#°1 o>ia 7^ o., ^ Jlsl^l- X\^+ Pg (_ B : B)1 . ^a]^- 

^-f ^7} ^71^ 1619^711 5L ^7} 161912 ^71^ #7] fj-^r 

HEl*"!- *1€^ Pg(-B:B)# 1H8*H IFFT °J ^#51 sfl# ^-uj-^s].^^ nfl3g£) E s. *flo|§}.j7 



4 Si- -M. OFDM Al^oflA-1 *\o]s_ 3[dB]o)^ PAPR^tr 7> 

S^l^lr *1€^ 7Hr<5>7ll tb^r °1^ 7>^1rf. o^tI] ^ PAPR* 7}*lb = 

e|ofl^. a!^^ ^ o. OFDM *1^ ^1 1HMt!4fe- o]^^- 7>^lcf. £E*V, 

#2flol #iL Al^i-t- °l-g-*H H^l^l- Al^i f ^^-_o^ s\± p A PR-g- 7Mb 



69-40 



1020020076419 #^ ^*}: 2003/11/24 

i] 

*fll7fl^ JftiV^Hf^-g; 7 >^1^ ^JSL -3j-- Cf^ -§-A] Al^flo^ ^ofl^. Al€ 

« tf^SM, >S-7l *fll7fl^ J^^s- Aj- 7 1 ^ C-flolEl7> ^£ JjLwV^sJ-E. £>] ^ 27 fl 

tLtiV^S- Zj-ZH Aj- 7 ] = e}ofl.H. X\%* ^ ^o. Aj-Ol^ * ^J7^ ^ofl 

£«T*Rr ^°fl ^«-7l» <5>^r ^-71 

[3^* 2] 

#7l z]oi MN^l ^ 5flo] Aj-a. Al^^i- ^ Aj«^ zj-zj^g. nje] 4J*cm £3 

^O.S ^ll7fl^^ -¥-^^1-* # ^"71 ^]27fl^ a.tiV^H}-i-ofl nfl^S]^ Aj-71 # A] 

^*Rr ^ Eflol Aj-Jg. Al^^/H^^l- Al^^ nfl^7l* i^-^-fr ^lOS ^ ^71 

69-41 



1020020076419 



^ H*}: 2003/11/24 



3] 

^<>1 M^| s"2fl°l Al^i ^*Rr ^2#Eflol A^ A]^ # t^Sf, 

A oM ^o] N o] §2 flol Aj-jy. a]^ ^-4, zjo] #Sflo] ^1 A]^ ^V-g- ^Eflo] # 

in MN^l ^Hflol aJji Al^^s A^in^ a|em 7 ] # s.^-^ ^8-2-3. ^ 

^-71 

13 t 1 * 4] 

^13* 0 H1 5a<H^ , 

#7] ^ll^Eflo] Aj-ji Aj^i # ^7l^; 
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^1€^ lell -id^«M NSl l-Eflol ^ a!^^ ^-o_ s iH^Rr *H2^eJM 

^efl ^ t^7]f 5Lf-^§- *m #71 

[^^J- 5] 

^"71 ^2#5flol aJ-j^ a]^ # ^-^71^; 
^oi m^I islnlEl y, ^efloi ^ a]^ ^-s.^ *V 7H31 H^^iElti. #sfloi ^ a]^ ^-.g. 

AjlH^ -*]l»7l^, 

A 0 M ^!«*1 HSHElti. ^eflol AV^ ^-o] ^-S.^ ^ 7 fl°l ^^^1^^. ^^\o) 

a_ a]^ ^eil ^l^^H ^ol M 2l #eflol ^ A]^ ^vo.^ l^sHr ^I3#2fl^l 

^sfl ^- ^7l» ^-71 

[^^^ 6] 

^13%H1 9X°]*\, 

A J"7l ^-Eflol AVti # ^ ^>7l <#eflol Aj-t^ ^ ^4J><q 

method&H ^-§-^51^- MN^l ^Bflol Aj-ji a]^ ^ ^oj^ s.^ ^ 

71 
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method = 0 

e, = 0.5 x [c k (a, + b, ) + rf 9 _* (a, - b t )] 
/ = 0.5x + 6,)-c 9 _ Jk (a, -*,)] 

method = 1 

e t = 0.5 x [c 9 _ k (a, + £>, )+ rf 9 _, (o, - 6, )] 
/ • t =0.5x[d k {a t +b,)-c k (a t -b { )] 

method = 2 

=0.5xk(a,+^)W A (a,-&,)] 
/ = 0.5 x [d 9 _ k {a ( + 6, )- c 9 _ A (a, - fr f )] 

method = 3 

e, = 0 . 5 x [c 9 _, (a, + b t ) + </ 4 (a, - b, )] 
/=0.5x[^( fl/+ O-c,( flr O] 

method = 4 

e, = 0.5 x [- c k (a, + 6, ) + rf 9 _, (a, - 6, )] 
/ =0.5x[^(a / +6 / )+c 9 . i (a / -6,)] 

method = 5 

e, ; =0.5x[-c 9 . ik (a / +^) + £/ 9 ^(fl / -6 / )] 
/-0.5x[rf 4 (fl /+ ^)+c 4 (a # -^)] 

method = 6 

4 ^=0.5x[-c 4 (a / +6 / )+^(a / -6 / )] 
/ = 0.5 x (a, + b, )+ c 9 . 4 - 6, )] 

method = 7 

e> , = 0 . 5 x [- c 9 _ k (a, + b, ) + d k (a, - b t )] 
/. = 0.5 x ( a , + 6, )+ c 4 (a, - 6, )] 



method = 8 

e, = 0.5 x [c k [a t + 6, )- rf 9 „ 4 (a, - 6, )] 
f t = 0 . 5 x [- d k (a, + b, ) - c 9 _ k (a, - b, )] 

method = 9 

4 ,= 0.5 x [c 9 _ k (a, + 6, ) - d 9 , k (a, - b { )] 
f ( = 0.5x [-d k {a { +b l )-c k {a l -b t )] 

method = 1 0 

e, =0.5x[c t (fl / +6 / )-^(a / -i / )] 

/ =0.5x[-^ 9 _ Jl (a / +6 / )-c 9 . Jt (a / -6 / )] 

method = 1 1 

e { =0.5x[c 9 _ k {a l +b l )-d k (a i -b l )] 
f t = 0.5 x [- d 9 _ k (a t + b t )-c k (a, - b t )] 

method = 12 

e, = 0.5 x [- c k (a, + 6,)- </ 9 _ 4 (a, - 6, )] 
/=0.5x[-^(a / +6 / )+c 9 .,(a / -6 / )] 

method = 13 

e, = 0.5 x [- c 9 _, (a, + b, )- d 9 _ k (a, - b t )] 
/ = 0 . 5 x [- d k (a, + b, ) + c k (a, - b t )] 

method = 14 

c, = 0.5 x [- c A (a, + 6,)- d k (a, - 6,)] 
/ = 0.5 x [- d 9 _ k (a { + b, )+ c 9 _, (a, - 6, )] 

method = 1 5 

e, = 0.5 x [- c 9 _ k (a, +b t )-d k (a, - b, )] 
/ = 0.5 x [- d 9 _ k (a, + b t )+ c A - b, )] 



[A, B] AA^r M-^T^, Ck ^ d k ^ *}°] ^Hflo] AV^ Al^A ^- [Cj 

D] ^Bfifl^, ei^j- ^ol MN^l #Hflo] ^-^ a]^^ [E, F] 
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7] 

#7] #2fl°l <#!L ^l^i/HBl^l- *1€^ ^7^ zJo] MN^I #Eflol ^ Al^i 

» ^*Rr ^ ^ +1 -1^ 7}7]b ^7) 427j\^°\ Jftij-^sj-S.- 



A o V 7l #sflo) A o Vti Al€^/HS]<Sl- nfl3§ 7 ]^ Aj- 7 | zjoj MN^ #Eflo] Aj-^ a]^a, 

» ^*Kr ^ ^ +1 ^ -IS] &-Br 7M^ ^&^°) #71 ^I27fl^^ -"til^sj-s.^ 

^W]^ a.til^sj.ofl nfl^S)£^- ^H^-fr ^SLS. ^7) . 

[^^J- 9] 

. 



8] 



6] 
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#7l 6°fl *\ GPMCnHH n£ #Bflol ^ *]^% ^*Rr 9m ^ 

1- M-eHM , GPM(n)^ H.e|ofl«- Aj^^l- ^*Hf M-^HJ. 



10] 

#7l GPM(n)-c- *>7l 7S ^8-2.3. *^ #7l #*1. 

7] GPIvlCn) =-(3 -E-nC) 

7<*fM , -B<i<B,0<n<MN-10lD] , Afr 7 ] -Q^ *fll7fl^ #7l 



11] 

#7l fr}7l 85. ^HJilS *Kr #71 #*1. 

[*r*HI 8] B = Ck + D(^r, o<d<c-i) 

#71 ^*fv&] 8*11*1 C^r #71 ^ M-El-vflJl, ^ D = 0^ ^-f, E = 1, 2, ... 

, C-l°]uL F=C-E7> ^^^Jl, D = 1, ... , C-l«a E=0, .... C-1( d -ehf)o1j1 

F^r ((B-F) mod C = D + E)7> £)JE-^- ^^(^r, o<f<c-i)^-. 
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12] 

^ ^31 -*}l»*Kr 3M- ^71 ^&-§- 6^>el 2^3. 2*1 £^Kr 2^1^ £ 

T 0 C ]«- 0 d^*>^, <$7] 2^ ^€-7l^]Ai #^*Rr 67>^ 2*]^ 25<=>fl Sfl^SRf *>5]*M & 
# <y^*H ^"71 zjo] mn^ ^efloj Aj-j^ a]^^ # [t 0) t 0 c ]^- n^^L [Ti, Ti c ]^.S #^^r> 
^ ^71 z]ol mn^ Sefl ol aJ-j^ a]^a, [t 0 , T 0 C ]^ ^i* ^W<*| [T 0 C , T 0 ]» 

[Ti, T&SLS. #^*Kr #2fl°l A]^^ 4fr ^«-7l^, 

#7) S-eJM a^ aI^^ # ^7li-H #^*1 #efl°l A o v i [Ti, Ti c ]« °J 3 

3T>JI, #7l 2*1^ <£«:7HH #^Kr 67.>s] 24ofl sfl^Kr 7>e^^o) ^o. 

^7] ^Eflol Aj-^ a]^ ^ [ Tlf Tl C]^- ZLtflS [T 2> T 2 C ] t^^Tm ^ Aj-71 #Sflo] 
#J± # [ Tl> Tl C] ^ ^ gjfl Al^^ul [T 2 , T 2 C ]^-S. #^*Rr 3* ^ 

A oM ^ ^ ig^HH #3tb ^Hfl°l *1€^ # [T 2> T 2 C]# <g^ 

^Jl, ^-71 2^1^ W7HH #^*>^ 6*}bJ 2^# 23ofl sfl^Rr *>e^3 &-g- «gs?*H 
^71 ^sfloi Aj.^_ Al^^ # [t 2 , T 2 C]^ zcfli [T 3> T 3 C]^.S. #^*>7m #7l ^eflo] 
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#J£ # [T 2 , T 2 C ] ^ ^ #*fl *1€^> £«r*M [T 3 , T 3 C ]J13. #^*Rr ^ «i 

^-71 - ^ ^Q7}o\)*\ #efl°l #iL # [T 3) T 3 C]^r SJ^sV 

Jl, #7l 2*1^ £«:7HH #^*>^ 67>e^ 2^# 2H *fl#*Rr ^-g- <^*V^ # 

7l #sfl°l ^ A]€i ^ [T3> T3 C]^ [ T4) T4 C] S M^-Tm- ^ #7l #eflo] ^ a^^ 
# [T 3> T 3 C] # ^ S*H Al^^nV [-T 3> T 3 C]^ [T 4 , T 4 C ]S. #^*Hr 3i # 

^fl a]^^ ->fjr ^^71^, 

#7l ^ #*fl ^1€^ ^-S. &&7)°\}*\ #2lH #J± ^1€^ # [T 4 , T 4 C]^- ^^jl, 

#71 2^ ^«:7HH #^*>^ 67>el 2*1^ 2H «fl^>^ 7>5l^^ ^ o^a^c^ # 7 ) 

#iL *1€^ # [T 4 , T 4 C ]» [T 5> T 5 C]S #^*}71M- ^ #71 §5flol Aj-^ 
[T 4 , T 4 C]^ ^ y}*fl Al^^nv «jr = [t 4 , -T 4 C]# [T 5 , T 5 C]S #^Kr ^ a] 

#71 ^ Aj^i jjLjr £«:7HH ^2fl°l #2± *1€^ *8r [T 5> T 5 C ]# 

#71 2^1^ ^«-7loflA-l 67>5l 2*I^# 2H *fl^Kr 7]-&]^^ ^o. e^o} Aj.7) 

^eflol ^ # [t 5i T 5 C]-i: [T 6 , T 6 C]S M^MM" ^y] §eflo] ^ a]^^ # 

[T 5) T 5 C ]^1 ^ 7fl^| Al^^# S^-^ ^ Aj«.s. js-Lcq = [ Tg> Tg C] 

S #^*Rr #-£ *1€^ % *^*H ^-Jl €«:7l# if-f-^- ^^.s #71 # 

*1. 
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13] 

^7} Hsl°»l- ^^7l^ ^"71 ^l]l7fl^7l- 256°^ ^ f>}7) Pg(-100 : 100) sq- ^ 
1- Al€^« A^^g. ^ a o v 7] 



Pg(-100:100)= {0,-1. 0.-1. 0.+ 1. 0.-1. 0.+1. 0.-1. 0.+1, 0.+1. 0.-1. 0,-1. 

0.+ 1. 0.+1. 0,-1. 0.+1. 0,-1, 0.+1. 0,-1, 0,-1, 0,+1. 0.+1. 
0.+1. 0.+1, 0,-1. 0.+1. 0,-1. 0.+1. 0.-1. 0,-1 .0.+1. 0.+1, 
0.-1, 0,-1, 0.+1. 0,-1, 0.+1, 0.-1. 0.+1, 0.+1, 0.-1. 0,-1. 
0.-1. 0,-1, 0.+1. 0.+1. 0.+1.0.+1. 0.+1, 0.-1. 0.+1. 0.+1. 
0.-1. 

0.-1. 0,+1, 0.-1. 0.+1, 0,-1, 0.+1. 0.+1. 0,-1. 0.-1. 0.-1. 
0.-1. 0.+ 1. 0.+1, 0.+1. 0.+1. 0.+1. 0,-1. 0.+1. 0.+ 1. 0.-1, 
0.-1. 0.+ 1, 0.+1. 0.+1. 0,+1, 0.+1. 0,-1. 0.+1. 0.+1. 0,-1, 
0.-1. 0.+ 1, 0.+1. 0.+1. 0.+1. 0.+1. 0.-1. 0.+1, 0.+1. 0.+ 1. 
0.+1. 0.-1. 0,-1. 0.-1. 0,-1, 0.-1. 0.+1. 0.-1, 0,-1, 0} 
*sqrt(2)*sqrt(2) 



-n: n£r -n^i^fl ^-aV^uHl^ n^^fl Y H J:^4^H^ M-b}-^ 



[^n^ 14] 

*Hl7fl^ ^-«1^4#-i: 7>^m *\M ^r^Hr ^ H^^l- 

S^l- Aj^^l- 4^4, 

A oM *fll7fl^ - -^tiV^sF^ ^ ^ ^-«V^4l-^ ^ ^ 

# -^<5}^, ^-71 *fll7fl^ A o V 7 ) ^ CllolE^7l- i^E} Ol^o) ^ 2 7fl 
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• 

1020 



20020076419 #^ <£z\: 2003/11/24 

£€:*Rr 4^ S.**# *}*= ^7} *$ . 



[^* 15] 

*l|14*4| &<>H, 

^"71 Hel^l: 4^^; 

z]o] N <^ ^Eflo] ^ #5flo] Al^^^- *^*H MN4 # 

Sfloj Al^^» ^*Rr 4^4, 

#3-2-3. ^Il7fl^^ «-tiJ^4-^ # *7] ^l27fl^^ nfl^Sl^S. Aj-7] = E)og# X\ 



[3^* 16] 

*U5*4| &<H*1. 

^-71 ^0} MN^ #Eflol Aj-^ iH^Kr 4^; 

N2] #2JM ^ 4^4, 

z]oj #5flo] ^ ^ 4^4, 

1 ^l^i ^ *^ fl-^H -#-§-^711 ^ol MN^ ^Eflo] Aj-ti Al^i ^1-0.5. *^<5}ir 4^4, 

^7} MN^ #eflo] ^ Al^i #3 ^efl ^ 7 fl^) ^o] mn^ #efl°l *sl 
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/ 



2003/11/24 

#71 *}°] MN^l §eJM ^iL MN^ ^-sflo] ^ a]^ ^b)] ^ <>| 



71 



[^^■^ 17] 

*fll6%Hl SX^^, 

A^Bfl^ 4^4, 

f^AS SRr ^"71 



18] 

69-51 



V 



20020076419 



Q*}: 2003/11/24 



^<L3- <#7] ^ 



19] 



91°]*], 



method&Hl ^-^>£^- ^o] MN^ ^^\o] X\^+ ^*Kr ^ *}ir ^ 

7) 



method = 0 

e, = 0.5 x [c, (a, + 6, )+ d 9 _ k (a, - b,)] 

/ = 0 • 5 * k ("/ + ) " ^9-* / " */ )] 

method = 1 

e t = 0.5x[c 9 _ A (a, + b l )+d 9 _ k (a l -b,)] 
/=0.5xk(a / +6 / )-c Jt (a / -^)] 

method = 2 

«i = 0-5 x [c k (a, + 6, ) + d k (a, - 6, )] 
/ = 0.5 x [d 9 _ k (a, + b, )- c 9 _ k (a, - 6, )] 

method = 3 

e, = 0.5 x [c 9 _ k {a, + b,)+d k (a, - b, )] 
/=0.5xk_ Jt (a /+ 6 / )-c A (a / -6 / )] 

method = 4 

^^O^xt-c.^+^J-f^^-^)] 
/ = 0.5 x [d k (a, + A, ) + c 9 _ A ( fl/ - 6,)] 

method = 5 

e, =0.5*[-c 9 _ k (a,+b l )+d 9 _ k (a,-b i )] 
/=0.5x[^( fl/+ A / )+c 4 (fl / -A l )] 



method = 8 

e, = 0. 5 x [c k (a, + b t ) - d 9 _ k (a, - b, )] 
/ ; = 0 . 5 x [- d k (a, + 6, ) - c 9 _ k {a, - b t )] 

method = 9 

e t , - 0 . 5 x [c,., (a, + 6, ) - (a, - 6, )] 
/, = 0 . 5 x [- d k (a, + b t ) - c k (a t - b, )] 

method = 1 0 

e, f = 0 . 5 x [c k (a, + Z>, ) - d k (a, - b, )] 

/ = 0 . 5 x [- d 9 _ k (a, + 6, ) - k {a, - 6, )] 

method = 1 1 

e, = 0 . 5 x [c 9 _ k (a f + b, ) - d k (a, - b, )] 
/=0.5x[-rf 9 . 4 ( fl/ +6 / )-c A ( fl/ -6 / )] 

method = 12 

e, = 0.5 x [- c k (a, +b t )- d 9 _ k (a, - b t )] 
/ = 0.5 x [- </ 4 ( a/ + b t )+ c 9 _ A (a, - b t )] 

method = 1 3 
= 0.5 x [- c 9 _, (a, + 6, ) - </ 9 _, (a { - b, )] 



method = 6 

e, = 0 . 5 x [- c k {a, + b, ) + d k {a t - b, )] 
/ = 0.5 x [d 9 _ k (a, + b, )+ c 9 _, (a f - A, )] 

method = 7 

c, = 0.5 x [- c 9 _ k (a, +b,)+d k (a, - b t )] 



method = 1 4 

e , = 0 . 5 x [- + 6, ) - d k (a, - b, )] 
I ; = 0 . 5 x [- rf 9 . 4 {a t + 6, ) + c 9 . A (a, - 6, )] 

method = 1 5 

e, = 0.5 x [- c 9 _, (a, + 6; )- d k (a, - b } )] 
f^O.Sxl-dt.M+bJ+Ctfa-b,)] 
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4 , %7\ <#2flo] ^- ^ fl-^>o]]^ ai4 bi^8r N^l #5flol #iL A]^ ^g- 

[A, B] ^*Rr ^£r»# i~M}l|H, Ck a|. dk ^ m ^eJM #J± *}^ + # [ C , 

D] AA^r ^<sKr ^ifl^, ei ^ fj^ ^o] MN^ #Eflo] ^ Aj^i [ E) F] 

Z|Z|^ ^<5>^ ^£1-* #7l i, 1, k^r *}7) ^*VA1 go] ^o. 

[^^VAl 9] 0<i<MN-UHi„ 1 odN > k= L^- J 



20] 

^115%H1 5^1, 

#7l MNo] ^Eflol ^ ^#o"Kr ^ #71 *fl27fl^ 

*}^^d\} nfl^§ nfl a o V 7 ] MN^ #5fl ol AVtjj. A] ^£5. ^ ^# - +1 

-IS] 7f7l^ ^^-l-ol aJ- 7 } ^27)]^^ «-til^4-i-^ DC ^£-8: 7>^1^ Jf^T^ ufl^g 

3*1 ^5L^ ^H^°r ^°.JL <s}^r #7l 

21] 

#71 ^ol MN^l #Eflo| Aj^^-i- ^*>fe ^ zl-zl-l- a o v 71 ^2711^51 ^f- 

SM^-i-ofl nH #71 zjo] MN^l #5floj Aj-^ a^^ ^# ^ +1 

-1^1 Sbfr 7>^1^ ^-g-^oj Aj-7] ^2711^51 ^-l^Sftf ^^^Hl nfl^^^S. ^ 
^°-5L *}tt #71 wj-^. 
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22] 



f JCn) , i 
1 O , i * 



ceo = ^ " ' - GPM(n) 

4 ~ GPM(n) 

id 



^-71 ^1§H 10°1H GPMCnHH n^r ^Hfl^l ^^Kr ^^-^^ Sl^ 

^» M-Bj-ifl^ , GPM(n)^ Hi^-i: ^*Hr ^£-#3 M-e}-^ . 



23] 

^7] GPM(n)-8: *>7l ^SJ-ai us. S^s)^ ^)o S sf^ ^-7] y o V ^ . 

[^^VXj GPM(n)=-(B-E-nC) 
A 0 V 7l 11<M, -B<i<B,0< n <MN-10l^ > A C > 7 1 -B^ AV 7 ] ^]l7fl^^ ^-«1^4«^ ^7l 
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24] 

*i)i5^Hi 

^"71 ^ §>7l 125. S^^-i- f^AS ^ 

[^r^ 12] B = Ck + D(#, o<d<c-i) 

^7} i26fl ^71 M-Bl-vfljl, ^ D = 0^ E = 1, 2, ... 

, C-l°Ui F=C-E7> J£^*}IL, D = 1, ... , C-l^ , E=0, ... , OK D -e*f)o! ji 

Ffe ((B-F) mod C = D + E)7> ^^(^, o<f<c-i)^-. 

25] 

^7) MN^l #2flo] ^ ^ ^ef tbti^ MN^ ^eflo] ^ A ] 

€^ ^efl ^ -?d«j*Hr ^ ^^^-jl, a o > 71 AjEfl^ 6 ^ 2^1^S. 2^1 £**Hr *fll43 

[T 0 , T 0 C 11- 3 Jl , 2^1 ^£ 6*1-3 2*1^ 25o)l Sfl^Hfr Shg- <^*H 

-8-71 ^o] MN£] #£flo] a o v^ Aj^i # [ To> To C]^- ncflS. [Ti, TiC] O.S. ^ # 

71 ^ol MN^ ^eflol ^-i # [t 0i T 0 C ]^ ^«r*>^ [T 0 C , T 0 ]* [Ti, T^]^ 
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/ 
i 

#7l ^I24^°fl^ #2fl°l #:& # [Ti, Ti c ]* SJ^^Ml, #7l 2^1 ^€ 

67}sl 2*1^ 2^1 sfl^}^ ^>Bl^5l #7l ^sflo] #;£ Al^i ^ [Tj, Ti c ] 

* ZLcflS [T 2 , T 2 C]^.S #^^>7lM- ^ #7l ^Hflo] #;£ ^1€^ # [Ti, TiC] # 

^s}-*H [T 2 , T 2 C]o.s >S^*Kr *H34^4, 
#7l *H34^°1H 49^ € #eJM #J5L *1€^ # [T 2 , T 2 C]# o g^s>Jl, #7l 2^1 ^ 

€ 67}^ 2*1^ 23^1 *fl^Kr 7>3^5l <a^*H #Hflo] #l£ A]^ # [T 2> 

T 2 C]^- ZtcflS. [T 3) T 3 C] O.S #^*>7lM- ^ #71 #5lH #^ A j ^ ^- ^C] - - £ 

*fl Al^^n> ^.g. ^tt}o] [T 3> T 3 C]o.S. ^*Hr *ll44^4, 

#71 *fl44^°lH a|#3 ^-Eflol #ji Al^i # [t 3) T 3 q* #71 2^1 

6^>el 2^^ 2H *fl^sRr 71-sl^sl ^ ^J^*H A J"7l #aJM #j± a]€^ ^ [t 3 , T 3 C] 

* [T 4 , T 4 C ]S #^^>7lM- ^ #71 #Eflol #£. A^^ # [T 3> T 3 C] ^ % Al^^n> 

€«-*M t-T 3) T 3 C]* [T 4 , T 4 C 1S #^*Hir *)l54^4, 

#71 ^543 °1H #2JM #iL ^l^i # [T 4> T 4 C]* <a^*Kn, #71 2^1 67> 

3 2*1^# 2M1 *H#«Hr <g§JsH #71 #eflol #i± Al^^ # [t 4) T 4 C 1# 

[T 5 , T 5 C]S f^S}7m ^ #71 ^eflol #ji a]^ 4% [t 4> T 4 C]o} ^ M]^) Al^^n> «-jr • 

* [T 4 , -T 4 C ]» [T 5 , T 5 C ]S l^*Rr *l|6434. 

#71 *fl64*<HH ^3#€ #2fl°l #J± ^l€i # [T 5> T 5 C]* o g^§>ZL, #71 2# 67> 
3 2*1^# 20ofl *fl#<5Kr 43^4 <g^*H A J-7l #Eflol #^. Al^^ [T 5( T 5 C]^ 

[T 6 , T 6 C]^. #^^>7iq- ^ #71 #5JH #ji a!^^ ^- [t 5) T 5 C]5l ^ 7fl5l Al^^§ 2.^ 
^ ^ ^^-1: £^-Sl ^-Jr* [T 6> T 6 C]S ^Aj^ ^74^* S^"^ 
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,^°.SL *Rr ^7) 



[^t 1 -* 26] 



#7] ^]l7fl^7> 256^ ^ *>7l Pg(-100:100)4 ^ ^1€^7> ^3-2-3. 



*}tt ^71 ^ . 



Pg(-100:100)= {0,-1, 0.-1, 0.+ 1. 0.-1, 0.+1 . 0.-1, 0.+1, 0,+ 1, 0.-1, 0,-1. 

0.+1 , 0.+ 1 . 0,-1 . 0.+1 , 0,-1 . 0.+1 , 0.-1 . 0.-1 . 0,+1 , 0.+1 , 
0.+1 , 0.+1, 0,-1. 0.+1. 0,-1, 0.+1, 0.-1, 0,-1 .0.+1 , 0.+1, 
0.-1, 0,-1. 0.+ 1. 0-1, 0.+1. 0,-1. 0.+1, 0,+1, 0.-1, 0.-1. 
0,-1. 0,-1. 0.+1. 0.+1, 0.+1.0.+1. 0.+1, 0,-1. 0.+1, 0.+1, 
0.-1. 

0,-1, 0.+1. 0,-1, 0,+1. 0,-1, 0.+1. 0.+1. 0,-1. 0.-1, 0.-1. 
0,-1, 0.+1. 0.+1. 0.+1, 0,+1, 0,+1. 0,-1. 0,+ 1. 0.+1, 0.-1. 
0,-1, 0.+1, 0.+ 1, 0.+1. 0.+1, 0.+1. 0,-1. 0.+1. 0.+1, 0,-1, 
0.-1, 0.+1. 0,+1, 0,+1. 0.+1, 0.+1, 0.-1, 0.+1. 0.+1, 0.+1, 
0.+1. 0.-1. 0.-1, 0.-1, 0,-1, 0,-1, 0.+1. 0-1, 0,-1, 0} 
*sqrt(2)*sqrt(2) 
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1] 



CP 


64 ! 64 I 64 * 64 
■ • ■ 


CP 


128 i 128 



15- 2] 
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[£ 3] 



s(-iooaoo) 

P(- 100: 100) 
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IS. 4] 



415 



«1H 



A- 









• 
• 
• 






• 
• 
• 















/ X A-L 

Cyclic / 
Prefix I 


• 
• 
• 
















* > 












IFFT 






A- 


• 
• 
• 


A- 














[51 5] 



pNumO 
pNuml 
method 

seedO 
seedl 
seed2 

select 



511 



513 



(SOI MN) 



interval- 
(C) 



J(0:MN-1) 




$00 
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[5L 6] 



select - 

seed2 - 
method- 



pNumO- 
seedO - 

pNuml - 
seedl - 



611 



(SOI N) 



(SOI M) 
l 613 



Al^^ & 
(SOI MN) 



7^ 

1 615 



Mm± mm® 

(SOI MN) 



7^ 

1 617 



1 619 



J(0:MN-1) 
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[51 7] 

interval 
(C) 



J(n) 



J(0) 



J(0:MN-1) 



C(i) 



= {J(n), i = 

to . i* 



= GPM(n) 
GPM(n) 



GPM(n) = -(B-E-nC) 
-BsifSB, 

B = Ck + D 

i) D = 0 

->E = 1,2,- ..C-1 
->F = C-E 

ii) D = l,2,-,C-l 

-*E = 0,1, -,C-1 (D + E*C) 
->F^ ((B-F) mod C)=D + E 
7} S]£-S-(^-,05F£C^l) 
MN = (2B- F- E)/C + 1 



c(i) 



0 

C(-(B-E)) 
0 



C(-(B-E-C» 



JCMN-2) 
J(MN-I) 



C(B-F-C> 
0 

0 

C(B-F) 
0 



HELIUM 
C(-B:B) 



h 
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[£ 8] 

interval 1 

(2) 



3BHOI AIH^/ 



a ai oi 

J(0:99) 



J(O) 

J(1) 




0 

C(-99) 






fj(n), i = GPM(n) 
W \o , i*GPM(n) 


C 

C<-97 
C 








GPM(n) = -(99-2n) 
-tOOSiSlOO, 0<n599 


















B = 2*50 + 0 
i)D = 0 
->E = 1 


C(-1 

c 

CO 








->F = C-E = 2-I 










MN = (2B-F-E)/C +1 










= (2*!00-l-l)/2 + l=100 










u 

C(97) 


JOS) 
J(99) 




0 

C<99) 
O 



C(~100:100) 



[51 9] 

seedO 

(0-63) 
pNumO — 
(0,1 K-1) 



911 



v 913 



S2H0I &2 
(SOI N) 



V 915 



B 
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f 
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[Z. 10] 

seedO _ 
(0-63) 
pNumO - 
(0 ?S1) 



Pa =1 I. 1-1. 1-1-1. 1. 1] 

I. 1.-1. 1. 1. I. 1. 1.-1 -I] 



Pi =[ 1, 1, 1, 1. 1-1, 1-1-1, 1] 
P,*=[l, 1,-1-1, 1, 1, 1,-1, 1,-1] 



1011 



T 3 " 

M013 



3£H0| 
(SOI 10) 



v 1015 



B 
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[51 11] 

method 
(0-15) 



method = 0 

e, = 0.5x[c 4 (a,+O+</ A ,.^(a,-6,)] 
/ = 0 5 x [d k (a, + b, ) - c A , . k {a, - b, )] 

method = 1 

*, - 0.5 x [c A , (a, + b, ) + rf A ,_,_, (a, - 6, )] 
/«0.5xfo( a , + *,)-c 4 (fl,-6,)] 

method - 2 

e, = 0.5 x [c t (a, + b,)+d k (a, - b t )] 

/ = 0.5 x [d kt . x . k (a, + b, )- c„ (a, - 6, )] 

method - 3 

*, = 0.5x[c„_ w (a,+6,)+rf,(a,-6,)] 
/ = 0.5 x [d tl .^(a t + f>,)" c t (a, -b,)] 

method = 4 

e, = 0.5x[-c k (a,+b l )+d JL/ _ l _ lt (a t -b t )] 
/ =0.5x[^(fl / +A / )+c w .,. t (a / -fr / )] 

method = 5 

e, = 0.5 x [-c A/ _,_ t (a, + 6, )+ d M ^ k (a, - b,)] 
/=0.5x[^(a,+6 ( )+c Jt (a J -6 l )] 

method = 6 

e f = 0. 5 x [- c t (a, + b,)+d k (a, - b t )] 

/ = 0.5x[rf A ,_,_ t (a, +b,)+c„_ i _ k (a, -b,)] 

method = 7 

e t ^O.Sxi-c^fa+bJ+dM-b,)] 
/ = 0.5 x (a, + b, ) + c, (fl, - 6, )] 



method = 8 

e, =0.5x[c 4 (a, +6,)-rf A ,_,_,(a, -&,)] 
/ = 0.5 x [- d k {a, + b, ) - c M + k (a, - 6, )] 

method = 9 

e, = 0.5 x [<:„_,_, (a, +fc,)-rf A/ _,_ Jk (a, -6,)] 
/=0.5x[-^(a,+^-c,(«,-6,)] 

method = 10 

*, = 0.5x[c,(a, + 6,)-</,(fl,-6,)] 

/ = 0.5 x [- rf w .,. t (<,, + 6, ) - c A ,_,_, (a, - 6, )] 

method = 1 1 

= 0.5 x (a, + b,)-d k (a, -b,)] 
/ = 0.5 x [- d M . t . k (a, + 6,)- c 4 (a, - b,)) 

method = 12 

e t = 0.5 x [- c k (a, + A, )- d u _ t _ k (a, - b, )] 
/ = 0.5 x [- rf t ( 0/ + b, ) + (c, - b, )) 

method = 1 3 

e, =0.5x[-c xf _i. k (a l +b,)-d it _ l _ k (a l -b,)] 
f t = 0 . 5 x [- d k (a, + b, ) + c k (a, - b t )] 

method = 14 

/ = 0. 5 x [- d kl (a, + b, ) + c A/ _ M (a, - 6, )] 
method — 15 

e, = 0.5 x [- c A/ _,_* (a, + b t )-d k (a, - 6, )] 
/ = 0 . 5 x [- d„ _ , _ t (a, + A, ) + c k (a, - b, )] 



fl,.*,,^,^,^,/^^ [A,B],[C,D],[E,F]S] 
0^/<MN-l,/=/(mod N), * | "jsj" 
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IS. 12] 



method 



(0 



-15) 




A 


method = 0 

e t = Q.5x[c t (a l +b,)+d f _ k (a,-b,)] 
/ = 0.5 x [d k {a, + b, ) - c,_, (a, - b, )\ 


method = 8 

e, = 0.5 x [ Ck (a, + b,)- d 9 _ k (a, - b,)] 
/ = 0.5 x [- rf t (a, + A, )- c,_ 4 (a, - i>, )J 


E 




method = 1 

e, =Q.5x[c„(a t +b t )+d 9 _ t (a,-b t )] 
/=0.5xfo(a,+6,)-c t (a,-6,)] 


method = 9 

e, = 0.5x[c,_,(a, + b,)-d 9 _ k (a, -b,)] 
/=0.5x[-rf t (a,+6,)-c,(a,-&,)] 




B 


method = 2 

e, = 0.5x[c t (a, +b,) + d k {a,-b l )] 
/=0.5x[rf,„ 4 ( fl/ +6 / )-c,. 4 (a i -fr / )] 


method = 10 

e, = 0.5x[c t (a, +b,)-d k {a i -b t )] 
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